
“Made available under RASft sponsorship 
in tijg interest ot early and wide dis- 
semination pf Earth Resources Survey 
Program information and without liability 
fOr any Use- made thereof.” 



E7.6- 1 0.3 4 3 

O'K - r r79.': j 


A Comprehensive Data Processing 
Plan for Crop Calendar MSS 
Signature Development from 
Safel I ite Imagery 

Second Progress Report 

April 1976 

57 /F 


5,3/J & 


steeeivgD 
a ?n is i m 
iss/ mzs 





Telephone: 


THE UNIVERSITY OF KANSAS SPACE TECHNOLOGY CENTER 


Raymond Nichols Hall 

22?i Irving Hill Drive— Campus West 


Lawrence, Kansas M045 


E7.6- X 0.3 4 3*. 

<7R. IT 


"Made available under NASA spaneofsh^" 
in the interest of-eady and r<’ : Tr- 
semination of Earth Resource:: „; y 
Program information and vvU.^ut fehildy 
for any use mads thereof," 

A Comprehensive Data Processing- Plan for Crop 
Calendar MSS Signature Development from 


Satellite Imagery 


Second Progress Report 


Technical Report 286-2 
1 April 1976 


R. M, HaroJtek 






^^fBQCSSSlSG 




. BeP o:ct 


(Kansas 


1,77 ? 


,50 

CSCl 


05B 


G3/43 


5,76-24663 


gnclas 
00343 „ 


anginal photegfaphy may be purchased from: 
EROS Dat 3 Center 
10 th and Dakota Avettua 
Sioux fails, SO $JM 


Funded by: 

Goddard Space Flight Center 
Contract # NAS 5-20943 
Greenbelt, Maryland 20771 


REMOTE SENSING LABORATORY 



1.0 INTRODUCTION 

Preliminary analysis of a few of the LACIE test sites shows poor to fair 
classification accuracy using the NASA supplied ground truth. A detailed 
accounting of errors indicated that most of the errors occurred on field 
boundaries. This implies that there is some misregistration of the temporal 
band congruencing done by NASA. An experiment which flickered one band 
from one date with the same band from the next date showed as much as a two 
to three resolution cell error in spatial registration. During our next quarter 
of work, we will try to reregister those dates having worst registration. 

An extensive set of experiments with the Rice County test site yielded 
about the same results using: 

(1) raw LANDSAT data 

(2) ratioed LANDSAT data or 

(3) LANDSAT data with soil type regressed out. 

We did find, however, that if we take combined soil type and crop type for 
categories, then the resulting probability distributions seem to be more unimodal. 

On the more positive side we found that spatial post processing of the 
classified image can increase identification accuracy and that a spatial 
clustering of the imagery tends to make much cleaner classified images. 

During the next quarter of work we will do a detailed study of the clustered 
images and relate each cluster to the soil type, weather, crop type based on 
KANSAS crop calendars and manual interpretation of the LANDSAT imagery, 
and the NASA supplied ground truth. We as other investigators, such as 
those in the Institute for Space Studies, feel there are errors in the NASA 
supplied ground truth. By doing a cluster analysis preceedmg the spectral- 
temporal signature identification there will be a better correspondence 
between the classification results and the crop type and condition really 
occuring on the ground. 

Section 2 describes the preliminary analysis using a 10% sample 
of the data. Section 3 describes the initial table iook-up processing of four 
of the five test sites and Section 4 describes the initial spatial clustering done 
on four of the five test sites. The appendices assemble data on the test sites 
as well as some of the detailed results of the preliminary analysis. 
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2.0 RESULTS from statistical programs 

In this section we will give a brief summary of the results obtained using 
some standard statistical programs on the crop inventory project. There are five 
LACIE sites, ail in Kansas, involved in this study (see Appendix A1 for coordinates). 
Of the five sites involved we have chosen three. Rice county, Morton county and . 
Saline county, to put through a preliminary analysis. Rice county has been analyzed 
in some detail and the results will be discussed in the body of this section. 

2.1 Preparing Data for Analysis 

We received a tape for each study site, from NASA, which contained the 
ERTS images for that site from a number of dates in the 1973-1974 crop year. These 
images had already been registered by NASA. The images on these tapes were then 
converted to the proper format to use by the KAN DID ATS system on the' PDP-15 
by Gary Minden. It was then necessary to find that portion of the image that just 
covered the study site. 

In order to find the study sites on the image it was necessary to use black 
and white transparencies of the whole ERTS frame containing the study site. First 
the study site was found on the transparency with the band that gave the best con- 
trast . This was done by locating landmarks on maps of the area and then finding 
them on the transparency. The area of the study site would then be marked off in 
grease marker on the transparency. After locating the study site on the trans- 
parency, sections of the image stored on discpacks on the PDP-15 would be 
placed out on the IDECS television display using the KANDIDATS package of 
image processing routines. Then features on the marked off area on the trans- 
parency would be searched for on the TV image. By this method the section of 
the image containing the study site was found and a subimage containing the 
study site was created for further manipulation. 

After finding the study site on the digital image stored on the disc, it 
was necessary to overlay the ground truth. Since there were only two bands 
of ground truth (crop type and soil type), these were manipulated to fit the ERTS 
image patterns. It was necessary to rotate and slightly distort the ground truth to 
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overlay the ERTS images.^ This was done by trial and error, visually on the IDECS 
using the KANDIDATS package on the PDP-15 to compute the rotations and dis- 
tortions. Appendices B, C, and D contain the details of the rotations and dis- 
tortions of Rice, Morton, and Saline counties respectively. 

With the ground truth bands and the ERTS images registered, it was 
possible to fake samples of the images. Initially random samples of about 10% 
of the observation vectors were taken. These were written out, in their raw 
form on a tape in a format compatible with the Honeywell 600 series computer ■ 
(actually in Honeywell system standard format). The sample of observation 
vectors was then sorted by a program written in FORTRAN 6000 into groups on 
the basis of crop type. This set of sorted vectors could be written out on a time 
share file for analysis by time share programs, or punched on cards or written 
onto tape, for analysis by batch processing (all on the Honeywell 635). 

2.2 Types of Analysis Used 

Three different packages have been used to date and the use of a fourth 
is planned. The BMDP package (Dixon, 1975), the KANDIDATS package 
(Johnson, 1973), and a package of time sharing programs developed by Peter 
Neely at the KUCC have been used. 

I 

The programs used were BMDP9D, a general data describing program, 
BMDP7M, a discriminant analysis program (Dixon, 1975); REGRESS, a step 
wise regression program, CANCORR, a canonical correlation program, 
PR1NCOMP, a principal components analysis, (Neely 1973-1974); and 
various routines in the KANDIDATS package. 

2.3 Results 

Intensive analysis has been carried out on the Rice county site. 

Figures 2.1a “ 2. Id show the four original ERTS bands, for the four dates over 
the Rice county test site. Initially the BMDP7M discriminant analysis program 
was used on the raw data. The control cards, and selected parts of the results 

Ground truth data for the LACIE sites have been congruenced to the MSS CCT 
by the following procedure. The ground truth image was rotated by 16-18 
in a counter-clockwise direction and the upper left corner was "stretched" 
upward and to the left. The centroid of rotation is irrelevant since the 
ground truth data was later translated to fit the image data. "Stretching" 
was required to obtain a better bit between the ground truth and image data. 
Parameters for each site are given in the appendices. 
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are in Appendix BBl . Six variables were entered, the F “ matrix and the classi" 
fication functions are also given In Appendix BBl. The Jackknifed classification 
gives a total of 46.2% correct classification, with 75 . 6 % of the corn being 
correctly classified, 39.7% of the wheat being correctly classified, 37.5% of 
the grass, 28.8% of the summer fallow, 14.3% of the non-agricuitura! and 43.2% 
of the grain sorghum being correctly classified. This poor rate of success cried 
out for an explanation. Three possibilities suggested themselves: 

1. the different soil types were contributing to the variation 
in the ERTS reflectivities which increased within crop 
type variation in reflectivity; 

2. the atmospheric effects were contributing random 
variation to each ERTS band; or 

3. those observations mis~cl ossified were edges, or 
places where ground truth was incorrect or had 
changed during the time period understudy. 

To test the idea that the soil types were contributing to within group variation 

of crop types, each ERTS band was regressed onto soil type, using the REGRESS 

program of the KUCC time sharing system. The equations of all significant 

regressions were used to calculate the residuals for the various bands and these 

residuals were used in a rum of BMDP7M. Appendix BB2 contains the selected 

results of this run. This lead to a 47.1% total correct classification, a non- 

significant increase in the total percentage of correct classification. There 

was actually a 6% decrease in the number of grass observations correctly 

classified! There was a 10% increase in the number of summer fallow correctly 

classified and non~significant changes for the other categories. Next, straight 

ratioing of the data was fried (Appendix BB3). This time the program went 7 

steps, i.e., included 7 variables, but the total correct classification was 

46.4%. The percentage of correct classifications of winter wheat, grass, 

and corn increased and that of summer fallow and grain sorghum decreased. 

Thus it seems that if atmospheric interference is causing an increase in 

variation within crop types it is not corrected by straight ratioing. Figure 

2.2 shows the change in percentage of correct classifications for the three 

different treatments of the data discussed above, as the variables are entered. 
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As a result of the above analysis, it was clear that there was not a 
reliable method for removing excessive error variance that did not take info 
account the confusing effects of soiI~crop-dafe interaction. In order to find 
out the nature of the problem, BMDP9D, a general data description program, 
was used to look at the effects of classifying the observations on crop type alone, 
soil type alone, and cross classifying by soil and crop type. When only one 
criteria was used to classify the observations, most of the distributions were 
multi“modai . However, when both criteria were used to cross classify, the 
distributions were unimodal, according to the crude histograms produced by 
BMDP9D. To illustrate this look at Figure 2.3. This shows the mean and one 
standard deviation limits for ERTS reflectivity for each soil type within a date 
for band 4 for winter wheat in Rice county. As can be seen there is considerable 
variation within a date in the means for different soil types. Not only this, but 
the relation between the means for different soil types within a date is not the 
same from one date to the next. Now if you look at Figure 2.4, you see that 
the effect of soil is not the same within a date for different crop types. Thus 
there is a time-soil interaction (Figure 2.3) arid a crop-soil interaction 
(Figure 2.4). It is not possible to look for the three way crop-soil “time . 
interaction with a graph, but we must use a statistical test. Figure 2.5a to 
Figure 2.5v show further the variation in crop signatures for the six crop 
classes to Rice county. 

Forgetting the problems addressed above, there are fwo other methods 
of improving the total percentage of correct classification. These are; 

1 . do not use categories that are rare to calculate the 
discriminant function; 

2. use prior probabilities, which describe the relative 
frequencies "known" to be present, to weight the 
decision rule. 

Appendix BB4 shows the result of not using the category "non-agri cultural" 
to calculate the discriminant functions. In this case, the percentage correct 
was 49.9, about a 4% improvement. If one used prior probabilities (Appendix 
BB5) then the total percentage correct was 61.2, a 15% improvement. When 
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both prior probabilities and the deletion of the non-agricultural category were com- 
bined, the total correct percentage classification was 61.9. Thus, the best improve- 
ment was obtained by using prior probabilities of class frequency. 

Another way of dealing with the problems created when there are more than 
one criteria for classifying ones groups (in this case soil and crop type) is to com- 
bine the two criteria into one and use linear contrasts to pick out the groups one 
wants to contrast. The results of one set of contrasts is shown in Appendix BB7. 

Here there was a 35.5% total correct classification. This is not too bad since 
there are three times as many groups (potentially, that is, actually there are 
some categories missing such as grass on soil type 1) and thus, more types of 
error are possible. Since we are interested in crop type only, and the contrast 
we used only looked at crop type differences we can ignore the type of error 
where winter wheat on soil type I got classified as winter wheat on soil type 2. 
Ignoring this type of error, the total correct classification was increased to 
51.0%. Since non-agricuifurai was excluded from calculating this equation, 
there was only a 1% increase in correct classification. Remember that leaving 
non~agricultural out increased correct classification from 46.2% to 49.9%. 

It may be that using a different contrast would improve the percentage of correct 
classification even more. 

A canonical correlation analysis was carried out to see what percentage 
of the variation in the two ground truth parameters would be explained by 
variation in the ERTS bands. With the rank of the ERTS band matrix reduced to 
5, from 16, 27.33% of the variation in the ground truth bands was determined 
by variation in the ERTS bands. 

At this point we will return to consider the third source of error mentioned 
above, i.e., edge effects and ground truth errors. Since BMDP7M gives a listing 
of all individuals and the group to which they were assigned and the group to 
which they actually belong it was possible to find the coordinates of those 
observations which were not classified correctly. Using a routine that can put 
a marker on the IDECS screen, the bad classifications were located on a symbolic 
map of the crop types. It was found that most of the bad classifications for ob- 
servations that were winter wheat, corn, grass or summer fallow were on edges. 

This was not the case with grain sorghum. Observations that were in the middle 
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of grain sorghum fields were misci ossified. If should be noted that there were a 
series of bad floods in the crop year '73- '74 and parts of some fields were damaged, 
some crops were replanted. In one field that was damaged some of the classifica- 
tion errors were from observations in the damaged area. 

Based on the above. analysis, there are a number of procedures that might 
help improve the rate of correct classification. First, a more accurate method of 
overlaying ground truth and ERTS bands should decrease the error due to edge 
effects, also, using the shrink and fill options on KAN DID ATS should help this 
problem . Secondly, it would help to have a large enough area to sample so 
that rare categories would have a large sample size. Alternately, rare categories 
could be eliminated from the function as was done above. Also, in this particular 
case if seemed that there were basically only three distinguishable categories 
(winter wheat, corn, grain sorghum), perhaps the use of more images from through- 
out the growing period would help, or the use of some different spectral bands. 

In statistical techniques, it may be necessary to use a logistic or quadratic 
discriminant function. These are much more complicated to compute. It may be 
that some transformation of the ERTS bands will give better classification, but 
this would be largely trial and error. 

In the analysis of Morton county, the original BMDP7M analysis gave 
74.1% total correct classification and 16 variables were included in the dis- 
criminant function. Soil type was a variable included in the discriminant function, 
actually the fifth variable entered. This is in contrast to the Rice county study 
which did not use soil type as a discriminating variable. . In studying the results 
of the Morton county analysis (Appendix CC1) it is clear that there Is a much 
better discrimination than for Rice county. On the other hand, both Morton 
and Rice counties are much better classified than Saline county (Appendices 
DDl and DD2). In Saline county, soil type was the first variable to be used to 
discriminate crop types, and only one ERTS band was used. This produced only 
43.4% correct classification. The increase in percent correct classification 
from Saline to Rice to Morton counties is correlated with the number of ERTS 
scenes available for that county. This supports the hypothesis that more scenes 
of a site would permit a better success rate . If soil type is not used for 
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Figures 2.6a and 2.6b show the ground truth for soil 
and crop types for Rice County. 
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discriminating in the Saline county site (Appendix DD2), the percentage of 
correct classification drops to 22-8%. If one were to use the Rice study as a 
g uide, the addition of a June observation to the Saline county site would have 
improved the classification. 

The Morton and Saline county sites need to be studied in more detail 
before much more can be said about them. Following are a list of things 
that have been done but which have not been included in this report, or dis- 
cussed in it* BMDP9D analysis has been done on both Morton and Saline 
counties. Black and white and color slides have been made of ail of the Rice 
county bands, E RTS and ground truth. 

2.4 Effects of Soils on Crop Classification 

The soil ground truth used in the analysis to date has consisted of 
rankings of agricultural suitability, taken from Figures 2.7a - 2.7c. Un- 
fortunately, a number of different textures of soil (and presumably of different 
reflectance) may be included under the same ranking for agricultural suitability. 
For example, in Figures 2.7a and 2.6a you can see that the area marked 19BxT 
is classified the same as area 20Bx2, while in actuality they have different 
sources, denoted by the codes 19B and 20B and different textures denoted by the 
horizontal versus diagonal hatching. Figures 2.7b-2.7e show the soil, ground 
truth for the Morton, Saline, Finney and Ellis sites respectively,’ In the 
analysis of Rice county as you recall an interaction between the soil type and 
crop type was discovered which prevented using the simple regression of band 
against soil to remove the effect of soil on reflectance. The use of a more 
relevant soil classification will probably not change this, although, it may make 
if more susceptible to analysis. 

It is reasonable to expect each plant type to react differently to given 
soil types. This is because not only are the plants physiologically different, 
but differences in the character of the soil, such as the ability to hold water, 
the ability to drain excess water, etc., will effect such general properties 
as the rate and stage of growth at a particular date after planting, and the 
length of time necessary for the crop to mature. Thus, to accurately include 
the effect of soil type one would need sufficient variables to indicate the 
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reflectance of bare soil,, and the plant soil interaction. However, it is more 
complicated than this, because weather interacts with soil type to effect not 
only the reflectance of the bare soil at a given time, but also to create a 
weather, soil, crop interaction. It 5s easy to imagine the complicated types of 
interaction between soil type, topography, and crop type for various extreme 
weather types. 

2.4 Crop-Soil -Weather Interaction 

Above, we have suggested some of the ways our analysis may be com- 
plicated by interaction. It would probably be futile to try and use the variation 
in weather from site to site, within a year to discover the effect of weather. 

This is because the general soil types vary from county to county (Table 2.1) 
and there is little concordance In source or texture of soils from site to site 
(Table 2.2 and Figures 2.7b _ 2.7e). Thus, within a year, the effect of 
weather would be confused by the soil-crop type interaction. The only way 
to resolve the problem is to have data from a number of years from a particular 
site. Then it would be possible to resolve the effects of crop type, weather, 
and soil type on reflectance for a particular site. If the ERTS images were 
collected at the same time for all of the sites thus removing the effects of look 
angle and sun elevation if might be possible to remove the effects of site by 
using Longitude and Latitude as covariates in the discriminant analysis. From 
a report by M. Jay Harnage, HC/75/102 at the Houston NASA Center it can be 
seen that solar angle can have a significant effect on the image contrast as a 
function of band wavelength. Thus, the fact that images of different sites were 
f aken not only on different dates, but also at different solar angles would have 
a confusing effect on trying to develop a site free discriminant method. This 
would also be a problem in going from year to year for a particular site. 
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Table 2.1 


This table of general soil types was taken from a map of soils for the state of 
Kansas, compiled by O. W. Bidwell, Kansas Agricultural Experimental 
Station and C. W. McBee, Soil Conservation Service, Salina, KS., 1973. 
Published by the Kansas Agricultural Experiment Station, Kansas State 
University, Manhattan. 


Site Soil Types 

Saline Co. Ustolls, Usterts, and Udolls 


Rice Co. Ustalfs, Ustolls, and Aquolls 


Ellis Co. Ustolls and Usterts 


Morton Co. & Ustolls, Orthents, and 
Finney Co. Ustalfs 


Description 

Deep, moderately deep, and shallow, 
dark grayish brown and very dark 
grayish brown silt loams, silty 
clay loams, and silty clays; depth 
to secondary carbonates, more 
than 36 inches. 

Deep dark grayish brown loams 
and fine sandy loams and pale- ' 
brown loamy fine sands; depth to 
secondary carbonates, mote than 
36 inches. 

Deep and moderately deep, dark 
grayish brown silt loams and 
moderately deep gray clays; depth 
to secondary carbonates, less 
than. 36 inches. 

Deep, grayish brown and dark 
grayish brown silt loams; depth 
to secondary carbonates and 
less than 36 inches. 
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Table 2.2 


This f-able of soil sources was taken from the maps listed In Appendices B, C, 
and D. 


Site 

Saline Co. 
Rice Co. 

Ellis Co. 
Finney Co. 
Morton Co. 


Source 

Stream terrace deposits 

Stream terrace deposits, old alluvium and wind reworked 
sands, old alluvium and wind laid sands 

Loess; Loess, Limy shales, old alluvium 

Outwash loess, lacustrine deposits, terrace deposits 

v 

Loess, old alluvium, old alluvium sands 
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Figure 2,7a Soil Type Rice County! 
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Figure 2«7b Soil Type Morton County 
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Figure 2.7c Soil Type SalineCounfy 
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Figure 2.7d Soil Type Finney County 
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Figure 2.7e Soil Type Ellis County 
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3.0 PATTERN DISCRIMINATION WITH A BAYES TABLE LOOK-UP RULE 


Four test sites were processed using the fable look-up rule. These 
were Rice, Saline, Morton and Finney counties. Sites were typically processed 
in the following manner: 

(1) Ground truth for crop type was separated after registration and 
edited. Editing consisted of removing categories of rare occurence 
and shrinking the description of each ground truth region. This 
has the effect of removing ground truth, and hence statistics 
gathering, from the edges of fields. Hopefully, the training 
statistics will be improved. 

(2) An error rate measure was run for all band pairs for each site. 

This gave a measure of which band pairs would produce the best 
results for discrimination. The best band pairs for each site are 
given in succeeding sections. 

(3) -The three best band pairs were used in the table iook~up pro- 

cessing. Several levels of error parameters were applied to each 
Image. The results are reported in the following sections. 

(4) The best bands were rotated onto the principle axis by a prin- 
cipal component analysis. The resultant image was then used as 
input to steps (2) and (3) above . 

In addition some spatial processing of the resultant category-map was experimented 
with for Rice County. The spatial processing reduced the error rate. 

The following sections outline the specific processing parameters for the 
four test sites. 

3.1 Supervised Discrimination of Rice County Image 

The image for Rice county was intensely studied. Several band pair sets 
were tried along with several different decision rules. The following band pairs 
were used with a majority vote decision rule: 

MSS Band 5/JuI . 74 - MSS Band 7/Jul .74 
MSS Band 4/Oct. 73 - MSS Band 6/ Oct. 73 
MSS Band 4/Apr. 74 - MSS Band 6/Apr. 74 
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Equal prior probabilities were 

assumed for each category and 

a majority vote 

table look-up rule was used. 



• 

Mis/False Parameters 

^ categories 

% Mis-identification % False identification 

3 a 

error 

error 

o 

• 

o 

o 

• 

■■ ■ J 

8 

48 

68 

* 

o 

o 

• 

o 

6 

48 

43 

.021 .3 

6 

44 

46 

.014 .2 

6 

47 

43 


A second step involved using the intersection table look“up rule with different 
band pairs. 


Input 

Parameters 


Band Pairs 

%Mii- identification 

Stfalse Identification 

0 

a 

* categories 

' 

error 

error 

.021 

.3 

8 

MSS band 4/Oct. 73-MSS band 4/Apr. 74, 
MSS band 6/Oct. 73-MSS band 6/Apr. 74 

51 

76 

.021 

.3 

8 

MSS bend 5/Oct. 73-MSS bond 5/Apr. 74, 
MSS band 7/Oct. 73-MSS b-md 7/Apr. 74 

49 

74 

.021 

.3 

. 8 

M5S band 4/Apr. 73-MSS Und 4/Jun. 74, 
MSS band 7/Apr. 73-M5S bond 6/Jun. 74, 

50 

72 

.021 

.3 

8 

MSS band 5/Apr. 74-MSS bind 5/Jun. 74, 
MSS bend 7/Apr. 74-MSS bond 7/Jun. 74 

49 

72 

.021 

.3 

8 

MSS band 4/Jun. 74-MSS bond 4/Jul . 74, 
MSS bond 4/Jun. 74-MSS bund 6/Jul. 74 

46 

69 

.021 

.3 

8 

MSS bond 5/Jun. 74-MSS bend 5/Jul. 74, 
MSS band 7/Jun. 74-MSS bend 7/Jul. 74 

45 

68 

.023 

.4 

4 

MSS band 5/Apr. 74-MSS band 5/Jun. 74, 
MSS band 6/Jun. 74-MSS band 5/Jul. 74, 
- MSS band 7/Jun. 74-MSS band 7/Jui. 74 

41 

17 

.021 

.3 

4 

MSS band 5/Apr. 74-MSS band 5/Jun. 74, 
MSS band 6/Jun. 74-MSS band 5/Jul. 74, 
MSS band 7/Jun. 74-MSS band 7/Jul. 74 

43 

18 


In the last two experiments the categories wheat, grain sorghum, corn and summer 
fallow were retained. Most of the error occured due to mis~identification of 
summer fallow and grain sorghum. The principal components of the Rice image 
were found and the image date projected onto the principal axis. The error 
rate measure showed axis pairs 1-2, 1-3, and 2~3 would produce the least 
error. The minimum error from these trials was 26%. 

Spatial post-processing was tried with the Rice image. This was a re- 
assignment of the categories based on geometric considerations. The first spatial 
operation on a category map was to change to reserve decision category assignments 
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of resolution cells whose neighbors differed. If a resolution ceil has more than 
n neighboring resolution ceils whose assignment is different, then its category 
assignment becomes reserved. This has the effect of eliminating small regions 
from the classified image. The shrunken map is then iteratively filled back 
assigning resolution cells of reserved decision to the categories of its nearest 
assigned neighbor. The shrink - f i 1 1 operation typically increases classification 
accuracy. Note the decrease in error percentage with a shrink with a maximum 
of 1 dissimilar neighbor and a fill. 


Bayes Type 

infersecfion 
fable iook-up 
rale 


Bayes 

Band Pairs . e J ror 

mii/fafse 

MSS band 5/Jul . 74-MSS band 7/Jul . 74 31/24 

MSS band 4/Ocf. 73-MSS band 4/A P r. 74 
MSS band 4/Jun. 74-MSS band 4/Jul. 74 


filled 

34/27 


Number of Dissimilar Neighbors 
for Shrink Followed by 1 Fill 

4 3 2 1 0 

34/27 34/24 36/25 35/15 43/19 


sr* IS K va"!,;. » 35/25 36/29 3V2 ’ 35/22 35/18 35/17 39/16 

fable look-up MSS band 4/Jun. 74-MSS band 4/Jul . 74 
rule 


Examples of contingency tables are given in Tables 3.1.1 and 3.1 .2 
for an image with no spatial processing and spatial processing with shrink and 
fill, respectively. 

3.2 Supervised Discrimination of Saline County Image 

The Saline county image was processed using fewer different parameters. 
There is some problem with the NASA date~fo~dafe registration of this image set. 
This problem can be corrected at a later time. The error rate step selected the 
following band pairs as best for the discrimination step: 

MSS band 4/Oct. 73-MSS band 6/Oct. 73 
MSS band 4/Oct. 73-MSS band 4/Apr. 74 
MSS band 4/Jul. 74 - MSS band 6/Jul. 74 

The errors are listed below. 

m 
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CONTINGENCY TABLE FOR RICEB6CMB -I? R1CEE0813 - 1 SCALE FACTOR 10** 0 


3 = .028 a= .4 

COL = ASSIGN CAT ROW = TRUE CAT 


R DEC tf£AT GSORG CORN SUFAL TOTAL *ERR X ERR X SD 


ISKWN 3056 

2188 

795 

348 

110 

6497 

0 

0 

0 

WHEAT 

211 

441 

32 

19 

12 

715 

63 

13 

1 

GSORG 

192 

106 

211 

7 

3 

519 

116 

35 

1 

CORN 

136 

2 

11 

259 

0 

408 

13 

5 

0 

SUFAL 

60 

41 

20 

0 

22 

143 

61 

73 

4 


TOTAL 3655 

2778 

1069 

633 

147 

82S2 253 

31 0 

i£RR 0 

149 

63 

26- 

15 

253 ***** 

Y •* y ■* f » T V K « 

TTTTT 1X114 

X ERR 0 

25 

23 

9 

41 

24 mn 

***** ***** 




Table 3.1.1 Contingency table for image with no 
spatial processing 


CONTINGENCY TABLE FOR RICEBGCM8 -19 RICS3G1I3 - 1 SCALE FACTOR 10** 0 

3 “ o 028 a =.4 

COL = ASSIGN CAT ROW = TRUE CAT 


R DEC WHEAT GSORG CORN 


mm 

0 

4581 

1092 

776 

WHEAT 

0 

681 

21 

13 

GSORG 

0 

188 

298 

33 

CORN 

0 

39 

8 

360 

SLFAL 

0 

82 

31 

i 


TOTAL 

0 

5571 

1450 

1183 

5ERR 

0 

309 

60 

47 

XERR 

0 

31 

17 

12 


SUFAL 

TOTAL 

*ERR 

X ERR 2 

: sd 

48 

6497 

0 

0 

0 

0 

715 

34 

5 

0 

0 

519* 

221 

43 

2 

1 

403 

48 

12 

1 

29 

143 

114 

80 

3 


78 8282 417 35 0 
1 417 H i H m ti ***** 
3 15 ***** ***** ***** 


Table 3.1.2 Contingency table for Image with 
spatial processing 
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Bayes 

Parameter 

% Mis-identif ication 

% False identification 

e 

a 

error 

error 

.028 

.4 

74 

67 

.0315 

.45 

73 

70 

.035 

.5 

71 

72 


The following categories were retained for processing; wheat, grass, corn, soy- 
beans, non-agriculture and grain sorghum. Further work must be done to register 
the image correctly and fry to improve the results. 

3.3 Supervised Discrimination of Morton County Image 

The Morton county image was processed along the steps outlined above. 
The error rate measure selected the following bands for further processing. 

MSS band 5/May 9, 74-MSS band 7/May 9, 74 
MSS band 5/May 27, 74-MSS band 7/May 27, 74 
MSS band 5/Jul. 74-MSS band 7/Jul. 74 

The Bayes decision rule used the following parameters with corresponding results. 
Bayes Parameter %Mis-identification % False identification 


B 

a 

error 

error 

.0245 

.35 

25 

16 

.028 

.40 

27 

18 

.0315 

.45 

28 

20 

.035 

.50 

29 

22 

.0385 

.55 

28 

23 

.042 

.7 

29 

26 


The categories wheat, grass, corn, summer fallow, grain sorghum and rye were 
retained for processing. Most of the error occured in discriminating grain 
sorghum and rye. 

The contingency table for the first entry is shown below. 
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CONTINGENCY TABLE FOR KORTBGCMB -23 HCRTBGBYO - I SCALE FACTOR 10** 0 


B = .0245 a = .35 


COL = ASSIGN CAT ROW = TRUE CAT 


R DEC WHEAT GRASS CORN SUFAL GSORG RYE TOTAL SERR % ERR X SO 



The nine best bands selected by the error rate program were used for 
principal components. In addition to those listed above MSS band 4/jul. 74, 


MSS band 6/Jul . 74 and MSS band 5/Oct. 73 were used 

. The first three 

principal component axes were 
below. 

used for Bayes discrimination. The results are 

Bayes Parameters 

% Mis-identifi cation 

% False identification 

£ a 

error 

error 

.028 .4 

40 • 

35 

.0315 .45 

40 

38 

.035 .5 

40 

38 


The principal component results do not show any improvement over using the raw 
data image. Further work will be in the areas of using the shrink-fill operation 
to improve accuracy and finding the error measure for the principal component 
image. 

3.4 Supervised Discrimination of Finney County Image 

The last site processed was that occuring in Finney county. Again the 
steps outlined above were followed for this site. The error rate measure selected 
the following band pairs. 




MSS band 5/Oct. 73-MSS band 7/ Oct. 73 
MSS band 5/Apr. 74-MSS band 7/ Apr. 74 
MSS band 5/Jui . 74-MSS band 7/Jul . 74 • 

Five categories were reteined for the Finney image: wheat, grass, corn, summer 
follow and grain sorghu. The image was processed with the Bayes discrimination 
rule with the following results: 


Bayes 

Parameters 

% Mls-identification 

% False identification 

6 

a 

error 

error 

.0245 

.35 

25 

18 

.028 

.4 

26 

18 

.0315 

.45 

24 

18 

.035 

.5 

24 

18 

.0385 

.55 

21 

20 


Following is the contingency fable for the first entry above. 



The above six bands were used for principal component analysis and the- error rate 
measure used to select the best principal axis pairs. The selected axes pairs were: 

1-3 

1- 4 

2- 4 
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Using these pairs with the Bayes process produced the Following: 


Bayes 

Parameters 

^ categories 

% Mis~identif ication 

% False identification 

S 

a 

error 

error 

.028 

.4 

5 • 

50 

36 

.0315 

.45 

5 

48 

• 51 

.035 

.5 

5 

48 

51 


Clearly the principal components has not improved over the raw data. 

3.5 Supervised Discrimination Summary 

The supervised discrimination process has shown poor results so far. Part 
of the cause may be poor date“fo-date and ground truth to image registration. 
An attempt was made to reduce the effect of mis-regisf ration by shrinking the 
ground truth regions. 

The processing has shown the temporal data to be important, typically 
choosing images from October, April~May and July for best results. The red 
(MSS 5) and second Infrared (MSS 7) bands seem to produce the best results. 

The Bayes pattern discrimination process has shown wheat to be fairly 
well classified in all instances (see contingency tables) and grain sorghum tends 
to be confused with corn, wheat and summer fallow. Summer fallow is confused 
with almost every other category. 

Initial studies with the geometric category modification, shrink-fill, 
show a decrease by as much as 9% in the error percentage. Further work will 
be done in this area. 
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4.0 UNSUPERVISED CLUSTERING 


Because of the high error rate in the mbciassificat ton of summer fallow 
and grain sorghum crop types, some unsupervised clustering was performed on 
four of the LACIE test sites. As the term implies, unsupervised clustering 
allows the processing of data without apriori knowledge of the ground truth for 
the area. After the clustering is done, an analysis can be made to see which 
group corresponds to which category. As a lot of summer fallow fields were 
being classified as wheat, the ground truth for some of the test sites was a 
suspect. A study using unsupervised clustering would allow us to check if 
the spectral signatures of these fields were similar or not. As yet a quantitative 
analysis has not been done yet, but Figures 4.1a and 4.1b show us a qualitative 
result of clustering on the Rice and Saline test sites. 

In order to understand the clustering process, a brief description of the 
program follows. The clustering is really done in two steps. In the first section, 
spatial clustering is performed to determine spectrally homogenous areas in the 
image. This part of the process involves generating the gradient image, which 
emphasizes the boundaries. The gradient image is then thresholded. The 
resolution cells comprising the interior of a field have similar spectral signatures, 
and thus form a homogenous area. In the gradient image this shows up as low 
values. On the other hand, at the boundaries of the fields there is large 
variation in the signature, which corresponds to high gradient values. Thus by 
single level thresholding of the gradient image and some noise cleaning it is 
possible to determine the homogenous regions in the image. 

The second stage involves the clustering of the homogenous areas which 
have similar signature. The similarity of signatures is measured by the Eucledian 
distance function in the multidimensional space defined by the ERTS bands of 
the original image. This is an iterative process. In each iteration the clusters 
from the previous iteration are reduced to a smaller number by further grouping, 
depending on some control parameters that the user enters . 

In addition to the functions described in the previous paragraphs, some 
preprocessing functions like quantization and contrast enhancing were also 
performed on the image. These tend to improve the result of the spatial 
clustering routines. 
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OKI<3*L PAG® IS POUiS 


In the processing of the LACIE test sites two points emerged which bear 
special mention. The first is directly related to the accuracy of the spatial 
clustering process. The gradient function is defined to operate on a multi- 
band image r as each of the test site images are. However, using all the 
bands on ail the dates would give a poor result, unless registration of these 
bands is exact. This certainly is not the case. The IDECS display facilities 
allows one to compare different bands and/or dates by flickering from one image 
to another. On doing so, it was seen that on the average the registration was 
off by one to two cells, between dates. However, using bands from one date 
only, though it gives a passable result, does not make use of the additional 
information that is there. For example, using pre and post wheat harvest dates 
gives a much better definition of the field boundaries than just one of the dates. 
Also MSS bands 5 and 7 have a better spatial definition than bands 4 or 6. Thus 
keeping these points in mind one has to compromise by using as few bands as 
possible, to minimize registration error, but nevertheless pick enough bands 
from suitable dates. 

The second fact that emerged. from this study was that by doubling every 
resolution cell vertically and horizontally, the result is enhanced considerably. 
Two sets of clustering were done on the Saline Image. One on the original image, 
while the second on an image which had been expanded by a factor of two both 
horizontally and vertically. This increased the spatial sampling by a factor of 
four. It was found that the spatial clustering not only picked up more fields, 
but the shapes of the fields were better. While this process increases the exac- 
tion time on the computer, it is of value to work with the expanded image and 
also to find out if even larger sampling size helps much more or not. 

4. 1 Unsupervised Clustering of Rice County Image 

The spatial clustering for the Rice image was done in quite a different 
manner than for Morton, Saline and Finney. Instead of using the quantized 
ERTS bands as data for the process, the first four bands of the spatially expanded 
principal component image of Rice county were taken. Further a two by two cell 
rectangular convolution was performed on the image. This was then followed by 
the clustering steps described above. The spatial clustering generated 155 
spectrally homogenous regions which were then clustered down to 17 groups in 8 


54 



iterations. Spatial generalization was then performed using the FILL command 
in KANDIDATS, This involves assigning of labels to unclassified cells based 
on the category assignments of their neighbors. The final image was compressed 
by a factor of 2, both horizontally and vertically, to bring It back to its 
original size. Figure 4.1a shows as this result, as photographed from the IDECS 
display. Because of lack of contrast on the screen, it is not possible to see all 
the 17 categories on the photograph. It only serves to give a qualitative idea 
of the product. For a quantitative analysis either the color display is used, or 
a line printer map of the region is generated. 

4.2 Unsupervised Clustering of Saline County Image 

The Saline test site image consists of images registered over three dates 
as given in Appendix D, For the spatial clustering part only MSS bands 5 and 
7 of the July date were chosen. This was because the registration between 
dates did not seem adequate. For the one date, it was felt that the post 
harvest picture would be best for showing the fixed boundaries. This process ■ 
resulted in 506 homogenous regions for the spatially expanded image. This 
does not mean that there are 506 fields In the Image. It is likely that different 
parts of a field have different signatures, and therefore come up as different 
regions. This is no problem however, for if the signatures are close enough, 
the corresponding regions will be put together during the clustering process. 

The Euclidean space clustering brought the 506 regions down to 21 
classes in 7 iterations. Figure 4.1b shows this image after spatial generaliza- 
tion and compression. 

4.3 Unsupervised Clustering of Morton County Image 

The Morton county image was also clustered twice. In both cases, 
spatially expanded images were used. For the first process MSS bands 5 
and 7 of the May 9th and July 2nd dates (Appendix C) were chosen, while in 
the second run MSS bands 5 and 7 of the October and July dates were chosen. 
In addition a 2x2 convolution was also applied to the data before processing. 
The spatial results of the two processes were considerably different. The first 
one yielded 225 regions, while the second gave 607. It is felt this difference 
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was due to the different dates used. The wheat fields show up quite different 
on the pre and post harvest images of the second run, than they do in the first. 

This supports the idea that a judicious choice of dates is important. 

For the measurement or Euclidean space clustering for the first run, 

MSS bands 5 and 7 of May 9th and July 2nd dates were used. However, for 
the second run bands 5 and 7 for all five dates were used to describe the spectral 
signature. It should be noted here that any misregistration between dates is not 
critical for this operation. We are only looking at cells which define the inferior 
or homogenous parts of regions, and not cells at the boundaries, where registration 
is essential . 

For the two runs, 225 and 607 regions were reduced to 35 and 23 
classes in 3 and 10 iterations, respectively. Unfortunately, photographs of 
these two images are not available in time to put in this quarterly report. 

4.4 Unsupervised Clustering of Finney County Image 

The clustering on the Finney image was performed in a similar manner 
as the second clustering run for the Morton Image. The homogenous region image 
was obtained using spatially expanded MSS bands 5 and 7 of the October and 
July dates (Appendix E). This yielded 1148 homogenous regions. For the 
second stage the signature selection was made from MSS bands 5 and 7 for 
all five dates. The 1148 regions were grouped into 29 classes in 10 iterations. 
Photographs of the clustered results were not available in time to put them In 
this quarterly report. 

4.5 Clustering Summary 

Spatial clustering has been done for four of the five intensive test sites. 

A detailed analysis of the clustering results and a comparison of them with the 
NASA supplied ground truth will be done during the next quarter. 
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APPENDIX A] 


TEST SITES* COORDINATES 


Corners of Sites 




NW 

NE 

sw 

SE 

Counties 






Rice 

Lat . 

38°18* 

38°18* 

38°15* 

38°15* 


Long. 

98°14* 

98°1 1 * 

98°1 4* 

98°1 1 * 

Morton 

Lat. 

37°18‘ 

37°1 8* 

37°l3* 

37°13‘ 


Long.' 

101°55' 

101°49' 

101 °55" 

I01°49* 

Saline 

Late 

38°53I 

38°53* 

38°51 * 

38°51 * 


Long. 

97°30* 

97°27* 

97°30* 

97°27 e 

Finney 

Lat. 

38°06* 

38°06' 

38°02' 

38°02* 


Long. 

101°05‘ 

1 00°58* 

1 01 °05 1 

100°58* 

Eliis 

Lat. 

38°51 * 

38°51* 

38°48 l 

38°48* 


Long. 

99°14‘ 

99° n* 

99°14* 

98°1 1 * 
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APPENDIX A2 


1 temperature graphs for 1974 for the five test sites. 
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Precipitation, 1974, Rice County 
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Precipitation, 1974, Morton County 
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Precipitation, 1974, Saline County 
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Precipitation, 1974, Ellis County 
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Average Temperatures, 1974, Saline County 
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APPENDIX B 


Rice County LACIE Intensive Study Site 

Computer compatible tape coordinates 
FR 230 LR 1*29 

FC 230 LC 1*29 

16 Bands of ERTS data from k dates: 

October 21, 1973 
April 18, 197^ 

June 12, 197 1* 

July 18, 197 1 * 

ERTS observation ID’s: 

tJj 32 [ rpfprppop ^ r^pnel 

163U-163UU 

1689-16382 

1725-1637^ 

Rotation and distortion parameters for ground truth bands to overly ERTS 
bands . ^ 

+ l6 „ 5° Rotation 

Vertical Stretch <.0875 pel/pel at upper left. 

Horizontal Stretch „057lk pel/pel at upper left,, 

Soil types taken from map of Rice County reconnaissance, soil conservation 
survey from Soil Conservation Service, Washington, D. C., 191*6. 

Crop types were identified from land use data collected by ASCS, June, 
197^5 prepared by FSO, Cartographic Laboratory Eartb Observation Division, 
S&AD JSC /NASA, Houston, Texas, September 197^. 
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APPENDIX BBT 

Discriminant Analysis of RICE County Using 
Original Raw Data 


BH0P7M « STEPWISE DISCRJHJNANT ANALYSIS', 

HEALTH SCIEHCES COMPUT'lNiTTXCIL'ITy 

UNIVERSITY OF CALIFORNIA," LOS ANGELES 


■ ' in this version or shdp7N 

r - GROUP codes o° outpoints must be stated; 


PROGRAMS OWTR 0 L~TfIFi 07? HaT 'UN = j 

PROBLEM TITLE - 'RICE CO SAHP, l*,',/ 

~ INPUT ' ' . 

variable „ 20 ; 

FORMAT = »{?A5,i2F5rb7SF?rO‘in — . -• 

case = $ 60 , 

UNIT =" 12 \/ 

Vap?ia8 ado = i, 

" NAME 3 IROW , , COLUMNTytB'*ri''',' *85DlT7r36Dr r 7 T E7T!fTrTg4nrri 

I05D2 t , *86D2 i, IF.7D2* , 'B4D3 t I l?5D3 i , • 3 AD3 • , '8703 ' , '84D4 i , '95D4», 

1 R604 I t B7D? * , t CROP "TYP *‘,H SOIL ”TYP H'l CROPaSOpT r i 

USE = 3,4,5,6,7,5,9.10111,12,13,14, ‘15, 16, 17, 18,20. 1 

LAPEL '«*’ 'I','?', — : 

group s • crop typ<,/ ; 

GROUP CODE = 1,7/3,4,5,87 - 

NA H E = IHINTHHETI, 'GRASS' , iCOS'Ni , iSUHPaLO', 

* non 4on i y gr'asqrg i ; / 

TRANSFER NATION 

— - Vi f ) B Xii4')5!T<2ffT77 

SAVE 

UNIT = 10. 

CODE 3 'RICE Co ' 

LAPEL s 'RICE CO EAt'PL'E~T'RS»~Dmt;y “ 

print step, 

■ C L a S S -="T7 2 7T/ 4-.-570 7T l ‘Xr9Tya/ll ,12,13,14,15,7 ! 

PLOT CANON, , 

GROUP ="1,2,3/4 I 5 1 '8; j 

GROUP 3 1,2, 3,4, S,/ ! 

■ ■ DISCRIMINANT METHOD ="'2/ • i 

force = o , 

STEP •= "4 07 

JACK /_ 


_ PROBLEM TITLE j *, j '.RICE CO SAHp, j', 

number of variables to read in; , -20 

number of variables added sv trinsfophations'--: 1 

TOTAL NUMBER nF VARIABLES , 21 

NUMBER OF CASES Tn pjaD IN*. $6C 

CASE LABELING VA»1APlES i , , *. PCW COLUMN 

LI HITS ANO msSlNP"VAL'UE“CHECKED BEFORE TKANSrTTRmrTTCVS 

i>j°ut unit number 12 

REMIND INPUT Unit P R I CR"'T 0”‘R E a D I NG 7 | D’^fA I I [ — nTCS- 

INPUT FORMAT " 

( 2 A5,1 ?F5;076F5;0) 
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‘INTERPRET fVg“T R^KTSF ORPTflTONS - SR fI 


- CROPt»SOL a CROP 

TYP 

* SOIL TYP, 






TO ’tOSP 
3 34D1 


4 35D1 

5 3$D1 

6 

E7D1 

7 34D2 

B~~S?D2~ 
13 B6D3 


9 5 $02 : 

14 R7D3 

1 0 d 7 v d 
15 34D4 

n~ 

i$ 

8 4D3 
B5D4 

12 S5D3 
17 B$D4 

1 § E / V 4 


ZO SC I u f TM 




- 

iTOuERaImCE, i | | i • j i 

• f-tq-enter 

} 

1 

jTTTTO 
4', GOO 




. 

P-TO-*HEnO v fe, 

KETHQC t «•.... t . 

9 

1 

3,'99d ' 
2 




* 

HAY I MEM “ FORCED LEVEL i , 
HAXIiU'M NUMEER r>F STEPS. 

l 

1 

0 

4fl 





■ PRIOR PROBAHTeI^TtFS-; — ; — 

1 

O'.'i 6ft6'7 0 '.'it 06? 

0. 16607 

U ,'1&6157 

Cl i l8oo7 

“a‘,165'57 

BEFORE TRATJ5C 

VARIABLE MINIMUM MAXIHUM HISSING 

CATEGORY 

CATEGORY 

iNTeR » AL " b\Gt: 
GREATER LESS THAN 

nc ( ri«ns- v. jr i t 


t in I T 

w v Jt 

NAME “ 

1 

OH CGUA5. ~rcr 

19“ XROP^TYP - *^ — — 



i i 0 0 G 0 

?;ocooo 

> iTJ r wncri 
GRASS 





31GC000" 

<;oor!oo 

CORN 

sumfalo 






■' ■ cooao 

? C 3 C 3 0 

MON 

3 k A 3 0 RG 


. 


"P ItE - TD'"PHTTE"SAVE~TTCE-DWTP~! S"Ti5rr'5“SAVE~rTC£T 

— -NgM3gR-or-;CASEs~nR-AU':~r~rr tr t r 4 r~rTt~;~ 
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In this appendix and others that follow, the following 
notation is used — 

B4D1 stands for MSS Bond 4 on Date I, B5D2 stands • 
for MSS Band 5 on Date 2 r etc. 


BB1-2 



BB1-3 


MEANS 


— WINTMHE' 


'GRASS- 


" 25,50633 
24,66245 
' 29,10127' 
14,70059 
~ 34 ; 676 B 9 " 

33 , 843 fifl 

‘ 49,47257' 
26,54008 
”32, 85654 
32,75949 
— 38 , 79747 " 
18,59916 
“ 39 , 45992” 
43,65401 
" 48 , 91561 " 
23,86920 
— 2 743038' 
1,00000 


22181250 
10193730 
'27 31250 
141.43750 
34", 9 3750' 
35100000 
'45193750 
24 I 75000 
“3 1 » 975q0‘ 
2 8 1 8 1 ? 5 0 
'41175000" 
SO 1 37300 
"35137500" 
35131250 
“ 44181250 - 
22131250 
— 2'131?50“ 
2100000 


— 221 ' 
201 : 
— 23 : : 

111 ' 
— 3-4 -( 

36,1 

4 c 1 ; 
?ol; 

— 3 1 ; : 

27 1 ( 

— 4 3 1 ; 
221 ' 

30.1 

2 4 * ( 

5g1 - 

30'.' 


3100000 


STANDARD deviations 

GROUP a W I M T l J H F T 

[ABLE: ‘ 

B 4 D 1 4,88392 

B5D1 7,557 41" 

D6D1 7,30671 

F 37 D 1 3 , 74652 " 

B4D2 4,32294 

> 351)2 ' 8,17013 

D 6 D 2 6,22021 

H 7 D 2 4,57002 

B 4 D 3 4,88647 

051)3 8", 44104 “ 

061)3 0,12046 

B 7 D 3 4,47325 

E) 4[)4 4,56630 

B 5 D 4 8 , 23480 " 

S 36 D 4 7,22704 

0704 3‘, 989 09 " 

SQH TYP 0,63145 


GRASS 

3169177 
"5184772 ' 
6 1 70044 
~4 1 0 4913" 
2164496 
■ 5105964 
6128722 

4 1 5 8 ? 5 8 " 
2,70493 
— 5; 02256- 
6 1 6 5 8 3 3 
- 4109675 
31 32415; 
— "61 03013; 

6115596 
—41-6-935-2“ 
0 1 4_7S71_ 

oT 


3 • 5 (1 9 8 5 

5143483 ’ 
6196777 
-4.398 57'- 
4126733 
7122316 
6132926 
"4137556- 
3,50195 
■6T28363" 
6160009 
3193779' 
3156519 
" 7 J 18150 - 
6,07125 
- 5 Tr 66 irr 
0150195 

“ 0 ; 




STEP'NtfKBEff— CT 


VSHmtE r T O mC E 8 ~ ~'Vy m :H C e r-»0 “ fttrce tolerance 

REMOVE LEVEL s ENTER :EV=L 

Dr - — 5 — 655 « urv— 5 — 554 



BB1-4 




""j 

STEP NUMBER 6 

VARIABLE ENTERED 6 P7Di 


O' 

i-V -V n 

1 

VARIABLE f to force 

a variable 

F TO FORCE 

"T ’ 

TOLESaSCS 

1 

1 

REMOVE LEVEL 
pF si 5 64^ 

* 

* DF = 

ENTER TE7£r- 
5 64B 


\ 

\ 

' 4 B5D1 - 7 ,95 o' i"" ' 

6 B7D1 4,899 1 

* 3'3ADf 

a 5 86C1. 

0.602 1 
O', 374 l 

0 , 0 9 1 2 05 
0,061799 

j 

► 1 

ID 6702 7,143 I 

12 6503 17,955 1 

* T'T 1 21 or 

» B S5D2 

”273 "43 l 

2 ; 9 36 t 

(T, 750391 
0,712085 

[ 

i 

' 16 65D4 34^ 177 “1 

IB B7D4 53,201 1 

iT " 9'B6D2" . 

0 11 R4D3 

"2 '.29 0 l 

21015 L 

"0 ", 183665 
0,078753 

! 

1 


"13 R6D3 
» 14 3703 

"2", 139 ~ iT 
21041 1 

0 ,461416 
0,650939 

t 

t 


S' 15 B‘4 D"4 

ft 17 B6D4 

0T547 I 

11136 1 

0 t C916G6 
0,035666 

j 


ft’ " ~ 20"SOIL TY P““ 

~2tlB7 T 

0 1 855998 


U-ST AT I aT ,0 OR w ILK5 > LAMBDA D,30604?J uEGpfcfcSur FREED On -5 

APPROXIMATE F-STAT JSTIC 291832 DECREES OF FREEDOM 

5 6^4 

30,00 ' 2593,00 


F - MATRIX DECREES OF 

FREEDOM = 6 649 



, t 

WINTWH GRASS 

CORN SSJHFAL NON 

AG 


* 

GRASS 4,04 

CORN 14i,R9 19.83 

SUMFAL 6,P2 4,41 

NON AG 1,52 1,73 

73781 

14,41 0,41 




GPASOR " ' 22,90 ” ' 4,48" 

1275 45" ~ " "5i02 “ 0797 



1 

CLASSIFICATION 'FUNCTIONS '""" 


' 



GKQUP 3 'WINTWh^'T” 

I 

CRASS COR 7 * 

SU”FAL'j 

tvO N % f? ft" 

OFaSCRG 

4 S5D1 ™ ‘ " (5 , 0547f ' 

6 B7D1 0 , 26827 

■ Md 05205" "0., 17085" 

O - ; 42131 cl 0?637 

”0 , 0696 3 
0,21081 

"C , 07023 
0,14272 

C.CiVftf- 

0.189*3 

' 10 R7D2 ” 0,71167' 

12 8503 0,32629 

0 . 74955 0 1 4?993 

0,25316 0 ", 2^652 

0,6308 I 
0,36273 

"077B107 

0,367*3 

G.£6.'' ,1 9 
C, 40761 

' ‘16 8504 074-0827 

IB 37D4 0,96*87 

0 1 94965 1 1 51275 

E) | A 6 Q6 >< 
0,9477 % 

07473 >'4 
0,37461 

~0755C"39— — 

0193711 

'.CONSTANT ”39 ’,90266 - 

33,35975 ~3*;Si572 

-36,91873 

-36,44772 » 

36,17039 

‘ i 
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CL A5SI FI CATION “MATRIX '■ 

GRTJliP FFFtUETTT TJtfHBER~CT CASE'S '"CCA oSTF TEXT ' TNTcrGRCCP 

CORRECT 

. — VTNTWhSI^GRaSS C7=^ SUMFALC — NO^r'AGT— GSSStJfrc 

WINTWMET 40,5 96 31 11 33 26 35 

GRASS 50 70 f 8 2 3 ' f ~'f 

CORN 76; 5 4 l5 9l 3 1 5 

SUMFAtO 32 ',7 7 3 1 17 TO P f ' 

NON AgFI 42 i 9 C 1 r 2 3 1 

GRASORG 4 3’, T '25 33 2 35 28 ICO 

TOTAL 47,7 T33 9 7 107 T6 69 156 

?A CKKNT FEtr Cqvs-SIFI CATION — 7 

GROUP PERCEN1 NUKBER~or^SSES“ClTSSSTnE3 _ TKTO-Gf;ODP— 

CORRECT 


TI!NTWHcT“ GRASS CCTN SUHFTLS NGiTTTGR — GRASORG 


HINTWHET 

39,7 

94 

31 

12 

38 

27 

35 


G 3 ASS 

— 3775 — 

1 

5 

C 

A 

“"2 ~ 

1 

1 

CORN 

75,6 

4 

16 

?c 

3 

1 

5 

1 

suhfalu - ' 

-" 28 ; a — 

/ 

3~ 


15 

11 

rP 


NON AGR - 

14,3 

1 

1 

0 

3 

1 

i 

i 

GR ASORI5 

"43; 2 

2 5 

39 

7 


"29 

99 

* j 

TOTAL 


132 

96 

107 ' 

Vo 

71 

156 



‘"SUMMARY TASlc 


STEP 

NUMBER 

VWfABtE 

entered REMOVED 

n^VTLUF ' to 
ENTER OP REMOVE 

FU87tft~Gr 

VARIABLES INCLUDED 

CCSTaTTTTTC — 

iTPPRTJXT^ATTr 

F-Si ATISTIC 

r 

1 6 R 5 D 4 

- 93.4517- — 

1 

TTV5833 

93 , 4-5 2 

2 

16 P7D4 

52,6907 

c 

C’, 4 3.56 

71,984 

3 

12 P5D3 

— 20 .9253 

3 

0735S 1 “ 

“~54;o5a 

4 

4 B5D1 

6.4599 

4 

(?;3363 

42,314 

P 

1T“RTD2 

776T815 

6 

- 773X70 

J-47T5Ti 

6 

6 B7D1 

4 ',396 8 

6 

o’.aoeo 

25,332 
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Percent of Variation Between Groups Explained 


Eigenvalues 

Percentage 

1 .53071 
84.72 

0.21092 

11.67 

0.03385 

"1.87 

0.02832 

1.57 

0.00293 

0.16 

Canonical Correlations 

0,7772 

0.41735 

0.18094 

0.16595 

0.05406 


variable 


COEFFICIENTS FOR CANONICAL VARIABLES 


4 B5DI 

-n; P4654 

-0,04834 

0.13O5S 

-0.C76Q1 

“0,02382 

' 6 B7H 

U B7D2. 

" o; 05429 
0 , P703 4 

-01 n7i22 
=0 , 03613 

0 , 01412 
0,07351 

0 , 1S539 
0,10894 

0,20*2/ 

“0,20231 

12 R503 

16 B5D4 
10 B704’ ' 

C;r.2P99 
O', 08263 
Ao; 17131' 

0,07962“ 
= 0 , 03455 
SO', 06695 

0, C525f 
-0,08581 
— -O'. 05022 

—o ,”06475 
-0,07210 
"AO, 10976 

0 i t. 4 4 9 i 
0 , C2o0o 

CONSTANT 

- -i',34590 

31 1.6 445 

' '-2,30597 

'4 , 03609 

0 , 646Z1 

group 

wintwhet 

GRASS “ 

CORN 

"mONICArVWIBLfeS R v ALlTA TED AT U*QUH 
0164311 ”0153704 0,05662 

M b A N b 
-0,03145 

„0,0G15'3 _ 

' 0(0^534 

A?1610B1 

=0 i 17458 
5C, 04512 

"“-0717413 

-0,02348 

1 , 0-364 
-0, 02567 

0 » c^67 2 
' -0|GC2?7 

suhfalo' 

NON AGR 

0,32440 

(I 9 3682 

o;1947T 
0 ", 3 1 4 4 3 

i-O ,56547 
-0,4 64i7 

-0 • 12632 
0,12960 

0 1 D 0 

r»0 1 49745 

GRASORif 

0 , 4 6 ETA 6~ 

07^3767- 

0 , 10*37 

-nr 1 ooi75“ 

CTD03'4~4 
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GROUP 

Mean 

Coordinates 


Symbol 

for 

Classes 

Symbol 

for 

Mean 

Winter wheat 

0.64 

•0.54 

A 

1 

Grass 

0.10 

■0.17 

B 

2 

Corn 

-2.61 

-0.05 

C 

3 

Summer Fallow 

0.82 

0.19 

D 

4 

Non-agri culture 

0.94 

0.31 

E. 

5 

Grain sorghum 

,0.47 

0.54 

F 

6 
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CO 

CO 

1 

■o 


OVERLAP 
" ' 4 ; 5 

3 « 6 


OF 


» I 
' *> ' 


DIFFERENT GROUPS !$' INDICATED BY T ‘ 

« * , t * * t , * - > ' * * ♦ * • « r ♦ • • 1 . * * • • . >»*,»» ♦ • • »»*.•» 1 p ' * * ■ * . • a ‘ * * * . 0 * 

_i n * | m t niiii i • ♦ i i <i y n l i* » m*i m i‘i< i « <ti m < y i i < « v * t > i ▼ m n • f n h * < i < « y » .t_t_ i “JLL Li * * * 1 * 1 • . 

~ " ~~ ~ " ’ ~ "" ~ ” ” *" + 


I. 

/ 


““ 2 ’r? 




— J- 

t 


rr~ 


A 

N 

0 r,a 

N 

1 

A 

L *,90 

V 

A 

R 

i o;p 

A 

B 

L 

B 

■- 'SJ 9 U- 


■i;« 


■ * c 
c 

“CC 

c 

c 

c c 
cc 
c c 


3 c 
c 

cc c 
ccc~ 
cccc 
ccc 
c c 
ccc 


cc 

C"C 

«c 

“C — 

C FC 

c c 
cc 


ccc 

A A 

c F 

"CCCC • 
3 CCC 


cc 


A 

- C" " 
D At 

C _ 

* c 


Fr 

” FFT 

AFT 

FF 


C 

F 


— C 

C 

CC ■ 

A 

C 


F 

c 

£ 

» A 
C 

« ca 

“#■ "CC 
B 


F 

'A 


”C~ 


" FF“F 

FFF FA F 
' F A F "" 

FF A«« F F F 
>F A AF«D T " 

C »F FoFFoAF DF 

" ' FF#"A 0 F sFFohiaA "F 

F FFF *FA jFfl *»o A 
F FF«FFA« a oo CFDF A A 
FFF A EB««*A F FC A 
o«AaFoa 6 «F&aFA A 
F a FAF»D° 5 A *«F*F 
oFFoDAA' « 4 r«Ar 5 i A 
F C « * » A « F a A A Fa 
A 2 FA F a a Ao « a »F 
AFC«a *»0 A 
A » alFF aoa AF 

A F »F ABeaoCA A 

1 F"C AAF<*AF»F«ADo 

FF F ooFC*A A 

- A' A A»C AAAA AA ' A 

A® CA oa A a A 

o' A « AAA" 

o A o A A 

- — A~ 


-J- 




y 


A • • A 


-AA-- 
A D 
AA A' 
A 


— A — 

A o 
AAA A 


- 2,7 


• 3,6 


"AA" 

A 

A • 


iirMH’M 


-6 *, 0 


- 5,4 


1 1 * i 


- 4 ; 2 


* ~ • 1 , y -**a I f -rj. , ™ | — I |t li , I t 4 , , -1 *,■ I ■* I I I 1 I — ■ • - 1 ' m I — a - — ■ I a 1 1 a ■! » ■ I ( J a ( — , -1 ■ • 1 — | a . 1 iJy.a *■ » J — a , a — (a aaana Lift a a 1 a-f 

. «3 , 0 -t’.e •», 60 ,60 1,8 3,0 4,2 

' »3y«" -* 2 U ill 1 2“ CP VO 172 — : 2 V~4 376 4\sr~ 


"CATs'PNrCAtrV'AHTAei^— T 


EEPEODUCIBJLITY OF Tgg 
PRIGMAL VA^ Tfs poop 



CP 

CP 


1 

o 


OVERLAP 'OF D J FrERSI^GROQPSTT^f NO I CAT B DT*B Y~, ” 

* i 

4 ; 5—-*- 


* * ft** * « If f * * 0 t • w • ‘ » • ’ ' f • • I 

I • » + 1 t 1 1 *fr • fil 4 rlf r » + 1 1 * + + 1 i 14 t 


3 i 6 + 


'2', 7 * 


C 

A 

N ' 

0 1 i 6 * 
N 
! 

C 

A 

1 : 90 • 

V 
A 
R 

i 0 ; 0 + 

A 
B 
L 
£ 

- ;;90""+ 


At; 8 + 


A2’, 7 * 


*• 3 ; 4 * 


) 

.j_ 

■ 

+ 

■ — * — 

1 

—t— 


5 

~<r" 


v 


.1 

* 

.1.. 

* 

* 




} 



! 

I 

, ’ » 

t 

} 



1 

+ 



}' 

} 


> * * . 
it, 1 


, • * ,« I « -> r *. * , i./ I. I , »i I i ,.t 4 

i»i f ♦ 1 1 i 1 ^ 1 1 + 

*M . , « 4\2 . « 3 t Q 

®6|(J * * m 4 1 8 “ « 3|6 


# , L t ^ . * /. — , -i. . , ‘ ,~_ 1 . 1 . , — -J. » I f.-i . ' * 

-lis , ”,60 ,60 4,3 3,C 4,2 

,4 -1,2 CIO 4 t~2 *■ £.4-— ~3,-6-- ' 


4',8- 


TrANOtUCAt~VA*W*L'£" 4 



APPENDIX BB2 


Discriminant Analysis of RICE County Using 
Residuals From ERTS Bands Regressed on Soil Type 


Transformations of Original Variables 


1 SU8RCUTI NS_TRANS P (X » KA SE» NPROGtJJSE ) 

2 ' “CCPHON/G£7Ct J E/PA5 (17) ,'XHIS 

3 0 I PENS! C N X<1) 


4 

X<3) 

= 

X (?) 


(1 • 1 33163 *X { ZC 1 

+ 

21.061115) 

5 

X < 4 ) 


X (4) 

- 

( 1.885455 *X (2l ) 

+ 

17.316585) 

6 

X<5) 

= 

v(5) 

- 

(2 . )7o673-'X(2G> 

+ 

19.396823) 

7 

X(6> 


X (6) 

- 

(1.7 14957 *X £ 2£ » 

+ 

9.359300) 

8 

X (7) 

= 

X (7) 

- 

(0.67 €121*X 1 2C ) 

+ 

33.955117) 

9 

X (8) 

=r 

•X (3) 

- 

(1.237607?X(20) 

■f 

33. 296979) 

10 

. X ( 5 ) 

= 

X (9) 

- 

( 2.49 6556*X < 20 ) 

+ 

40. 9 15 83 (!) 


11 

XC13) = 

X (10) 

- 

<1.363966*X< 20). 

+ 

21. C5C353) 

12 

X(li) = 

X (11) 

- 

<9.77£229*X< 20) 

+ 

31. 727231) 

13 

X ( 12) = 

X (12) 

- 

<1.9C3982*X( 20) 

.+ 

29. 064655) 

14 

X ( 13) = 

X (13) 

- 

£2, 40 337’1*X ( 20 ) 

+ 

35. 216465) 

15 

X<1<0 = 

X (14) 

- 

<1. 337328*X ( 20) 


16.6^.5950) 

16 

X ( i 7 ) = 

X (17) 

- 

(3,294544*X(2Q) 

+ 

40. 171258) 

17 

X ( 18 ) = 

X (13) 

- 

<2.1654 33*X ( 20 ) 

+ 

19.266462) 

18 

RETURN 






1.9— 

f HQ 
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DMDP7M - STEPWISE DTSCRIMI SANT ANALYSIS. PROGRAM REVISED FEBRUARY 7, 1975 

•HEALTH SCirN'CFS COMPUTING FACILITY • - - • MANUAL DATE — 1975 

U ts IVFRSIT Y Or CALIFORNIA ,_LOS ANGELES . 


IN THIS VCRSION OF BMDP7M 

— GFOUP COCF.S OR OUTPOINTS. MUST BE .STATED ... 


DO 

CD 

HO 

I 

ho 


O SJ 


S2 
S B 

teJ ^ 


CO 

.. O 
O h*3 

W W 
H' 


PROGRAM CONTROL INFORMATION 

PROBLiM TITLE = "RICE CO ERTS BANDS & GROUND. TRUTH .US I HG_£E. $1 DUAL S 0D0C1170 

FROM FRTS BANDS REGRESSED ON SOIL TYPE'./ 00001180 

INPUT- . 0 00 0119 0. 

VARIABLE = 20. ODEC1EOO 

FORMAT - * <?AS,12F5. 0/6F5.0) •. 00001210 

CASE = 660.’ ' ' “ 00001220 

UNIT = 12./ _ 000 01230 

VARIAB AOO =1. ' “ O00C1 24 C 

NAM” = •RCH'.’CCLUMN*, 'BADl't ’0501 * , * B6D1* . *B701JS^4 D2 % 00001250 

•G'-'J'-r , ' 5 602 * , ’B7C2 * ,*e'A03* ,’*85 03* , *86 S3* i" J B70 3'' , *840 4*', *")5 DA * , 0 000126 0 

! 8604*., *2704* ,.* CRO P T YP', ‘SOIL TYP*.*C ROP*SOL*. 0 0 Of 1 2.7 0. 

USE = 3 * 4 _ » 5 » 6 » 7 * 8f 9»"l 0,11 i"i2 iT37l4» 15*16,17, i"8, 000 01 260 

LABEL = 1,7. 00001 29 0 

GROl P = ‘CROP TYP*",/ ' ' 0001130 0 

TRANSFORMATION _ _ 00001 210 

7(21) = 7 (19>*X (20) ,/ 00001320 

GROUP COL’t = 1,2, 3, 4, 5, 6. 000 01330 

MAX' = * W I NTWriET *»• GRASS’,* CORN" 1 , * SU MFAL0 * , "003 01340 

■NON AGR* t'GPASCRG*./ 00001360 

PklNl 3T(P. ‘ ' "■ “ 0 DO 0136 0 

CLASS = 1, 2, 3, 4, 5, 6, 7, 8, 9,10, 11, 12, 13, 14, 15. /__ 0 00 01 370 

PLOT CANON. ' ” " 00001280 

f.PCUP = L , 2 , 3,4j5j8_. 1 05001390 

GROUP = li?, 3,4,8,/ “ . 00001460 

01 SCRIP INANT METHOD = 2, 00UC141C. 

FORCE =0. ' , 00001420 

STEP =,40. 0000143C 

JACK./ ' 000 01440 

f NO/ _ . 0 0CC145Q 


PP'JBLEM TITLE .... . ", RICt'CO EFTS 8 AN OS "C GROUND" TRUTH JSING" RESIDUALS FR~OM ERTS BANOS "REGRE SSCD CN"s6!l 


. TYPE . I 

MUM E r F OF VARIABLES TO READ IN. ..... 1 . 20 

NUMB f R OF VARIABLES AOOEC BY TRANSFOP MAT I ON S. . J. 

TOTAL NUMBER OF VARIABLES ‘ V ” 21 

NUMBER OF CASES TO P£A0 IN _ 660 

CASr LABELING VARIABLES "ROW “jOLUMH 

LIMITS AMO MISSING VALUE CHECKED BEFORE TRANSFORMATIONS 

INPUT UNIT NUMBER ............... 12""” 

REWIND INPUT UNIT PRIOR TO R EADI NG. . DATA, . . YES 


INPUT FORMAT 

(2A6 ,12F5. 0/6F?. 0") 


INTERPRETIVE TRANSFORMA TIONS AR E 

’ CROP* SOL ”= CROP - TYP * SOIL TYP. 



VARIABLES TO 8E USED 






1 

3 B4G1 
e 8502 

H 85 01 
9 380? 

5 B60 1 

13 57 C 2 

6 

11 

S701 
= 403 

7 S4Q2 i 

1? 5503 l 

13 5503 

IS B7D4 

14 3703 

15 BAD 4 

16 

B5 

D4 

17 B6D4 

TOLERANCE 

0.010 




- 

- 

F-TC-ESTiR 

r -70-PEH0VE 

4.031 

3.996 






METHOD 

MAXIMUM FORCED LEVFL . . . 

2 

0 





f 

t 

MAXIMUM NUMBER OF STEFS. . 
PRIOR PROBABILITIES. . . , 

40 

0,16667 0,16667 

0.16667 

0. 15667 

c. 

16667 0, 

16667 

BEFORE 

TRANSFORMATION 




INTERVAL RANGE ! 

VARIABLE MINIMUM 

NO, NAME LIMIT 

MAXIMUM MISSING 

LIMIT ‘ CODE 

• CATEGORY 
CODE 

CATEGORY 

NAME 


GREATER 

THAN 

LESS THAN j 

OR EQUAL TO I 

...19 CFO P TYF 


.... 1.00053., 

WIUT.WH.EI_ 


i 

J 


2, Q 3 00 Q 
_3. 0 00 3 3. 

"l.’qoooq’ 

5* 0 0 GCC 

a. otiQoo 


GR-.SS 

C3'«H 


5’JHF-LO 
f,GU ASR_ 

grasorg 


SOMBER OF CASES READ > 


663 


BB2-3 



BB2-4 


MEANS 


GROUP = WINTWHTT GRASS CORN SUMFALO NON AGP GRASORG ALL GP 


VARIABLE 


3 

BA S 1 

1.69120 

-0.86905 

-1.43772 

-1. 3696/ 

-2, 09800 

-0.56727 

0 , occoc 

A 

RPC1 . .. . 

2.76309. 

-1.73960 . 

-1.31909 

-2. 3bl93 _ 

-3. 16166 

-1. 1 5 vi 9 

0.00000 

5 

P6C1 

2.4700G 

1. 03212 

-3.64914 

-1.9773:: 

-3<91i60 

-0. 18514 

9. ocroo 

6 

B7C1 

1.22329 

1, 33236 

-2.27814 

-0. 80304 

-t.v>9705 

C. 07£4i 

0.00000 

7 

S<- C 2 

-8.92746 

-0. 53115 

-f, .69596 

0, 1496 > 

-2,59713 

1. 40 749 

-G. 0 0000 

8 

O'JDZ 

-2.53247 

-1.27^57 

0 .32492 

-0. 37 0 3.? 

-3. 23117 

2, 777 if. 

-Q . 30000 

0 

B6C2 

2.44=16 

-0. 75162 

-6.79373 

0. 3224 2 

1. 73539 

0, 8802.9 

O.SOCOO 

10 

H7C2 

2. 12=66 

. 0.49 37 2 

n.. 17523 

0. 04246 

1.58808 

. -C. 12327 

-0.00000 

11 

et. c 3 

-8.75727 . 

-1.66731 

-2.55159 

-0. 00331 

9.10103 

2. 22241 

o. oooon 

12 

R5C3 

-6. 95260 

-4. 67516 

-6.17117 

3.7362' 

C. -*3a?3 

9, 22 75 7 

Q . 0 0 0 1 0 

13 

BO ^3 

-2. 26010 

C. 97574 

2.13137 

-2.65163 

-1.48179 

1. 61374 

0 . 3 0 C 3 C 

1 A 

07C3 

-1.29774 

0. 63645 

2.43124 

-1. 8224 1 

-1. 179‘.9 

0.45840 

3.00030 

1? 

9 *= C4 

39.45=92 

35. 37500 

30.27731 

39.0 5 7-j'3 

37,4285 7 

36, 37555 

36.56182 

16 

BACA 

43.65401 

35. 31250 

24.63025 

42. 55763 

41.26571 

37. 80349 

37. .18630 

17 

!?c>r*r 

0.72736 

-2.97739 

* Gfl4&4 

-1.47321 

-3. 31515 

-2. 20323 

0.90000 

18 

07C4 

-0.66224 

-1. 46.367 

5.71907 

-2. 09891 

-2.91324 

-1.62168 

- 0 . 0 0 0 0 0 

19 

Cf-OP TYP 

1.00CG1 

2, 0.1000 

3.00000 

4. 00003 

5, 00000 

8. 00000 

4.09242 


COUNTS ’ ’ 237. ’ 16. " ”~’ll9. 52. ' 7, ”’229. ’ 66G. 


STANDARD DEVIATIONS 


V A K* I 

GROUP 

: ; f. l f. 

= WTNTWHfT 

ERA SS 

CORN 

SUMfAlO 

NON "a OR - 

GRASORG 

ALL GP 

3 

64 r i 

4.70255 

3.91050 

3.49216 

2.32351 

2. 59269 

3. 41912 

3,91642 

4 

B5D1 

7. 37039 

6. 26 14 4 

5.35003 

4. 2G485 

?. 92138 

5. 4 COO 9 

6.10529 

5 

GOI'l 

6.94452 

6. 57121 

6.67597 

4.10986 

3.02-23 

6. 18 C 32 

6.41839 

6 

urn 

3.5=. =94 

3.72901 

=-.22 0 24 

2. 46033 

2.79873 

3. 691 66 

3.65826 

7 

C 4 E 2 

4.32642 

2. 55569 

4.15919 

4.52S90 

5. 67085 

4. 55961 

4 . 377‘.6 

rt 

350 2 

8.18324 

4,07777 

b ,?68«6 

8.06277 

10 . 0 8509 

8. 80716 

&. 15725 

9 

ROC 2 

5.90190 

6 . 0 T 1 1 6 

" .93699 

5, 50311 

5.2878C 

6 - $ ft tf d 3 

6.49376 

10 

6 70 2 

4.41362 

’4. 48 343 

4 .18401 

2 . 9 3 1 & 2 

5.43328 

4 . f! 6 65 4 

4.23C41 

11 

13 49 3 

4.78437 

2. 66375 

3.47976 

5. 01387 

5.57129 

5. 49157 

4.63383 

12 

t? 5 r i 3 

8.19375 

4.691yQ 

6.15874 

8.91805 

6.24944 

19. 02152 

8.56623 

13 

no 3 

7.82495 

6, 8&871 

6,349-0 

7.80862 

7. 20050 

8. &3C24 

7.92511 

14 

0 7C3 

4. M834 

4. 20 78 3 

3 .00194 

3. 95239 

3.717 09 

4. 75959 

4.36158 

l r - 

0404 

4.56630 

3, 32415 

‘3.56519 

4. 84634 

3. 73529 

^ * 4 3 i 6 C 

4.34497 

16 

95 C* 

8.23453 

6. 03013 

7.18150 

’ 8.48161 

6.65117 

8. 26883 

8.02854 

17 

Bf 04 

6. 83079 

6. 03798 

5,95825 

5. 75432 

7.42877 

7, 08356 

6.68763 


G 7C 4 

CRCP’ TYp" 

3 . 7955=+ 

4.43363 

5.07763- 

2. 73539 

3.95266 

3. 84761 

4,02355 

. 

19 

0 . 

0 . 

0 . 

0 . 

0 . 

Q. 

0 . 


STEP NUME EF ~'C 


VARIABLE F TO FORCE 

* 

VASIAS LE 

F Tj FORCE 

TOLERANCE 

REMOVE LEVEL 

¥ 


ENTER LEVEL 


GF= 5 655 

¥ 


DF= 5 654 



¥ 

3 O’-Cl 

14.B23 1 

1.000030 


¥ 

4 35C 1 

15.649 1 

1. CQGC00 


¥ 

5 Beta 

16. 2-»2 1 

1. 000033 


¥ 

6 r:?ci 

15*632 i 

1 . 0 o e 0 c c 


¥ 

7 3402 

S.G2S 1 

1 . 0:0000 


¥ 

3 35:2 

10.424 1 

1. 000000 


¥ 

3 BSC 2 

34.024 1 

1.000030 


¥ 

10 B702 

35.433 1 

1 . ocacoa 


¥ 

11 S403 

17*843 1 

1. 00GC30 


¥ 

12 55C3 

25,659 l 

1. OO'JCGC 


¥ 

13 S6C 3 

9.220 1 

1. 000000 


¥ 

14 a 7E 3 

14.336 1 

1. 003030 


¥ 

15 9404 

7 4.636 1 

'1.000033 


¥ 

IS 35l4 

93.452 1 

i • 0 C 3 C C 0 


¥ 

17 362** 

15.551 2 

i. 0 03 CO 3- 

. 

¥ 

19 S7C4 

60.747 1 

1. 000003 



BS2-5 





10 E702 
12. JB503 
16 ' 650h 
16 87D4 


7.65£ 
18 * 59 € 

33,399 

47.355 



7 84C 2 
3 B5C 2_ 
9 B632 
11 o4C3_ 

13 86l 3 

14 97E3 


15 B4D4 
17 S6D4 


2 
2 
2 

1,991 
2.231 
2 . G& Q 


0.913 

1.296 


U-STATISTIC OR WILKS’ LAMBDA C. 311579& 

-1FPR0XIMAT2 F-STATISTIC 29.311" 


_P5GR2ES_.OF F_REECCM_ 
DEGREES OF FREEDOM 


3,722251 

0. 193666 

9 , C794S S 

0.476138 
G. 619224 


0,331152 
0 .030 525 

j 5 654 __ 

30.00 259sip03 


MATRIX DEGREES OF FREEDOM = 6 649 


_ GRASS _ 

WINTWH GRASS 

4 • &2 

CORN 

SUMFAL NON 

AG 



CCFS-; 

139.32 19.19 






SUMFAL 

7,44 4 . 67 

71. 44 



' 


mo?i ac- 

1.59 1.83 

14. 08 

0.41 




GRAS CR 

2,2.04 4.45 

121. 72 

5.85 1.11 




CLASSIFICATION FUNCTIONS 

. . G 

ROUP = WINTWHET 

GRASS 

C CRN 

s-jmfalo 

NON AGR 

GRASCRG 

VA = I A BLE 







4 0nCj[. 

-9. 4QG91 

-0. 51205 

-0 .29557 

-0. 53299 

-0, 53287 

-Q. 44353 

6 3 r 1 . 1 

C. 14806 

0. 30585 

-C. 37244 

0. G74I1 

3. G7762 

U • t« 7? j 3 

. 10 67 C 2 

. -0.52997 

-0.43882 

— C . 73 575 

-0. 62175 

-0.47C58 

-C. 57132 

12 8503 

-0. C 3 520 

-0. 1C 39 4 

-C .29419 

-G. 02242 

u. 05227 

G. 5t»615 

16 85C4 

G. 9288'* 

0. 81364 

i .555 97 

C. 98423 

0.93662 

0.36729 

18 87C4 

0. 01661 

-0. 01277 

0.52553 

-0. G336G 

-2.1G4C& 

-0.-02x65 

CONSTANT 

-21.04237 

-16.89573 

-13. £5732 

-23.35702 

-21.74069 

-18.59751 


BB2-6 


dtjcibxlik of THE 
ikh PAGE IS POOR 



‘"classification matpijT 


GROUP 

PERCE N T 

NUMBER OF 

CASES 

CLASSIFIED 

INTO GROUP - 


f 


CORRECT 




, 



t 



HlNTWhET 

Grass 

CORN 

SUMFALO 

NON AGR 

GRASOA'G 


V>I NTWPET 

39.7 

_ . 94... . 

29 

..11 

40 

31 

32 


GPASS 

A-J.8 

2 

7 

2 

3 

1 

1 ‘ 

, 

corn 

77.3 

2 

14 

92 

4 

3 

4 


SUMFALO 

4P. 4 

5 

3 

1 

21 

8 

14 


FON AGE 

57. i 

a • 

0 

0 

2 

4 

1 


GRASORG 

44 . 5 

27 

36 

2 

32 

30 

102 


TOTAL 

48.5 

130 

89 

ICS 

102 

77 

154 



JACKKNIFED CLASSIFICATION 


“group 

PERC ENT 

NUMBER OF 

CASES' 

CLASSIFIE 

o' into' 

GROUP - 


* 

•* 

COPRlCT 







* 



HINT WHET 

GRASS 

CORN 

SUMFALO NGN 

AGR GRASORG 

• 

UNTPHET 

39 . 2 

93 

29 

11 

4C 

31 

" 33 


GRASS 

31.3 

2 

s 

2 

4 

2 

1 


CORN 

76 * * 

2 

15 

91 

4 

3 

4 


S'JMFALO 

3“. .5 

6 

3 

1 

20 

8 

14 


NON AGP 

14.3 

1 

1 

0 

3 

1 

1 


CfiASCFG 

44.1 

27 

36 

z 

32 

31 

101 


tgtal 

47.1 

131 

69 

107 

103 

76 

154 



SUMMAP V "TA2LF 


STEP 

— 

VARIABLE 

F VALUE TO 

NUMBER OF 

U- STATISTIC 

APPROXIMATE 

NUMBER 


entered remcveo 

ENTER OS REMOVE 

VARIABLES INCLUDED 


F-STA 71 STIC 

1 

’ 16 

0534 

93, 4517 

l 

0*5533 

93.452 

2 

IP 

67C4 

48.5812 

> 

C. 4251 

69.7DG 

'““3 

"i 2 

3503 

21.3347 

\ 

0. 3654 

52.825 

4 

4 

ESDI 

8,3584 

* 

G. 2433 

41.381 

5 

10 

6702 

7. 2222 

• 5 

u. 3238 

34.273 

f V 

6 

B 7D1 

5. 1C 3 5 

5 

0.3116 

29.311 



BB2-7 


Percent of Variation Between Groups Explained 


Eigenvalues 1 .48721 

0.20053 

0.04240 

0.02807 

0.00297 

Percentage 84.44 

11.39 

2.41 

1.59 

0.17 

Canonical Correlations 

0.77327 

0.40870 

0.20169 

0.16524 

0.05438 


VARIftPtE 

. 1 COEFFICIENTS 

-FQP_. CANONICAL ..VARIABLES 



4 850 1 

-Qv 04524 

-0.04540 

0.11636 . 

-G.CS479 

-0*03511 ! 

6 B7C1 

0.05794 

-0.06724 

G. 05051 

0. 191-7 

0.21326 ! 

10 srrz 

0.07252 

-0. 03212 

3. 05430 

C. 10353 

-0. 20Q40 

12 Bf 0 3 

0. 02d5C 

0,08 266 

0.04619 

-0.36714 

-0.00535 

16 BSC 4 

0. D8181 

-0.93433 

-9.09949 

-0. 0627? 

0. .14793 

IS 97C-4 

-G. 167 It- 

-0.Q6639 

-0.03225 

-0. 10012 

3. 03198 

constant 

-3. 09894 

1.30023 

3.42790 

2.37533 

-1.315-.5 

GROUP 

CANONICAL varia 

£LES EVALUATED At GROUP 

MEANS 


WINTWHET 

0.6567-6 

-0.61533 

0. G5567_ 

-0. 03942 

-0.00232 

GRASS 

0. 07^13 

-0 ,20 35 7 

-9.03671 

1. 0443 3 ' 

5. 04 693 

CORN 

-2.56989 

-C ,05733 

.TV ♦ 0 3<i0i 

-0. C2**16 

-0,00 271 

3UI-FAL0 

' 0.81921 

0,21319 

-3.64133 

-0. 061? 1 

0. 35559 

NON AGP 

0.92261 

C. 32635 

-G. 52538 

0. 17933 

-0.49316 

GRAS0R6 

0.43597 

0.52409 

0.12354 

-0.01119 

S. 00304 


BB2-8 



GROUP 

Mean 

Coordinates 

Symbol 
for Cases 

Symbol 
for Mean 

Winter wheat- 

0.66 

-0.52 

A 

1 

Grass 

0.08 

-0.20 

B 

2 

Corn 

-2.57 

-0.06 

C 

3 

Summer Fallow 

0.82 

0.21 

D 

4 

Non~agricultere 

0.92 

0.33 

E 

5 

Grain sorghum 

0.44 

0.52 

F 

6 


BB2-9 



BB2-10 


U VERLAp 

OF 

.ft 

DIFFERENT 

, + . , , . + . . . 

GROUPS* IS INDICATED BY * 

M t » • i * ft a * « ^ 




4.5 

+ 

• 




+ 



• 

• 




• 

• 


3.6 

+ 




• 

+ 



• 




• 

a 



ft 



F 

ft 

-ft 


2.7 

+ 



F F 

- + 

4 

C 

A 


* 


* 

F 

FFF F F 

ft 

ft 

>t 

0 

.1.6 

• 

+ 



FFF AAAD* FF 

Fp F A D F FO 

ft 

+ 

N 


• 

• 


C 

c 

F *F Of F OFF f A F 

F F FF FD * FFF F FAF A 

« 

ft 

c 

A 


• 

• 


c 

c c 

A * FF F FF* F* FA 

F F * FFFFFO * **FF*A DF A 

ft 

ft 

L 

• 90 

+ 

• 


C C A A 

F AF F FFF F*F*?FA: 3F*AF O AO 

F FC*F F*FF* +CF**' , A *A A 

+ 

ft 

V 

A 


a 

• 


C C CCC C C CA 

C CCCCCA FO 

C F FAF 6«-*ADA*''FAA 4 ‘ * 

C * !■ **F*A AFAF**5 AF BA 

ft 

• 

«? 

I 

0. 0 

• 

+ 


CCCCCCCC * C A C * C 

C CCC CC *CC3C 

A * * p* L, p p 

CC F CC F FF * AF A O 

ft 

+ 

A 

y 

L 

i 


• 

• 

ft 

a 

C C 

c 

c 

C CC CC C CC c c c 

C CCCC CC c c c c 

CC c c c 

CCC C A 

A *A F F *2 AAF*FAF*AFE A F 

* C !■ * RS«*»,’A A A 

C ' O A F *1* 4**F*A4FA 

C C O C A»***FA»A**A 

« 

ft 

ft 

* 

2 

-.90 

+ 

* 

• 

• 

C F 

V- 

'6 ~ c 

_ ...CC _ ..A 

BA A* AA BA*»* * A A 

A A, ** c F AAA DA, A A 

p " f C* * * *A* 

FA * IF (S A 

* 

* 

ft 


. - 1 . a. 

• 

+ 


A 

A F 

A F A* A AA *A A 
A F A* AA A AA O 

ft 

+ 



• 

* 



A F AA *AA AA * 

A l A A AA AA 

ft 



• 



A A A A 

• 

ft 


-2.7 

+ 



A A 

+ 

ft 



• 



AAA 

ft 

ft 


-3.6 

• 

r 



A 

« 

+ 



• 




ft 

ft 



• 

• 




ft 









-5.5.1 ~Ji t.l -3,5 -? .5_ -1,5 is.5 0 , _ .50 1 , 5_ 2. 5 3.5 

-6.0 -*4.6 -3.0 - 2. 0 -1.6 0, fi 1,0 “ "2.0 3.0 


CANONICAL VARIABLE 1 





APPENDIX BB3 

Discriminant Analysts of RICE County with ERTS 
Bands Ratioed Within a Date — 



x. 



Transformation of Original Variables 


? 

3 

Cr.MMOK/G-T O3/PA0 f X 7 ) , XM ! S 
DI'-'EN-SIC'. V < i } 

1 

f 

l 

4 

SI = X ( 3 ) + X(4) + 

X ( P ) + X(6) 


5 

R2 = X ( 7 ) + U 85 + 

X(9) * X (10) 


6 

?3 = X (It ) * x ( 12 ) 

+ X{ 13 ) * X(14) 


7 

R4 = X(i=; ) - -X ( 1 6 5 

+ X<17) * X (15 ) 


8 

X<3). = Xt3>/81 



9 

X<4.) * X(4)/qi 



10 

Xf 5) " X ( 5 ) / ? 1 



11 

X(o) = X!;)/-tt 



12 

X C 7 3 = X(7)/=>? 



13 

YIP.) = X('")/3? 



14 

X ( 5 ) = X(9)/R? 



15 

X < 1 0 ) s X (1C) 202 



16 

X(ll) = 



17 

XC1?) = x(125/33 



13 

X<13) = X(I3)/S3 



19 

X<14) = X(14)/33 



2? 

X 4 15 > = X(l5Nii4 



PI 

x ( 1 6 ) = xa*)/^ 



2? 

X<17T = xl 16 > /34 



?3 

X(18) = X ( 16) /*)4 



24 

RrTU«K 



25 

PNC 




-l 





FJI-PP7M - STEPW1 SF DISCRIMINA NT A NALYSIS, 
HEALTH '5>ClEfvXES'C0 , '?(JTlNG FAC JL t TV 
UNIVERSITY OF CALIFORNIA. LOS ANGELES 


IN T A 1 S VErSI'oM OF FMPP7M 

__--_OHOU_P CODES OR CUTPOIHTS MUST BE STATED, 


pi; ncn ah control information ; 3 

PRrt.'LfcH TITLE = 'RICE CO S AMP, l, RATIO DATA',/ 

’ INPUT - - - 

VARIABLE =_ 2C_. 

FORMAT = ' I?A5,12F5.0/6F5.0) 1 . 

CA"t s 66 q, 

'OTTpr S 12,/ 

VAPlAt? AD!) = 1. 

name =~ RCM», fCCLUMN' , 'BOl'i '8501', ' B60l ' , ' P7Di ' , <3402 1 , 
tfi5ogi , i pAp? ! , iq 7D 2i , '34D3 ' , 'B5p 3 ' , '36p3* , *g7p3 ' , '34D4 I , *b 5D4 > , 
'13604* » T B7D4' , 'CROP TYpt.'SOIL fY> ' , ' CROP »S0L 1 . 

L ?E__ = 3, 4. 5.A,7,8,4,jLo,j - l>i2.13»14.1 , >.l6.l7 J ia > 20. 

I.'aIfC = 1.2. 

r.PO'.'P = 'CRO P TYP',/ 

■TRa.^F aRmaT ion"'' 

X(?l) s X( 19 ) » Y(2 q ) . / . 

GROUP CODE'S 'i;a, 5,4, *5, »», 

N A E = *WJNT W HE T*»* GRASS'. • CORN' 1 • ' SUMFALO ' , 

' NON' AGR'» 'GRASOKG' ,/ 

PRU-T STEP, 

CLASS = i>7. 3,4, 5, 6, 7, 8, 9,10,11, 12,13,14, 15,/ 

PL"! CANON, 

r,pdi.'P"T l", 2 * 3 , 4 , 5", 8 , 

Gi.nti p = 1 1 2 . 3 . 4 . a , / 

PIF-CRIM inant METHOD s 2. 

FOHCfc_= 

“STfcP' ='4o". 

JAC K./ 

' ENP/ 


p P 0 b L t M . T J T L E_ RICE CQ SAup, 1, RATIO DATA 


MUMPER OF VARIABLES TO R EAD I N'. , . , , , 20 

MijMRFfV OF'VaRIADLPE APDSD BY TR aV?FOR:'aTT 0NS , , l 

TOTAI. NUMOEP _TF V ARIA BL ES 21 

vli u bp R 0 F "C A S r S”T'0 FF.AO IN, ,,,,,,,,,, 650 

rtSL LABELING VARIABLES ROW COLUMN 

LIMITS A.'t. M I "S I UG ~V A L Uc “ CUE C K ETT'K'EF'C RF~TTTA7TaF^TTMXT ]"G5TS 
INPUT UNIT NUM6FP 12 

Pi-WiNO input' Unit' prior To reading, , data, , , yes 


input format 

(2 4 5,12F5.0/6F9i O) 

INTER! 5 R'fc 7 J" V r“fRANS f C R M A T 1 0 N S~ ARs 
CPf.PoSOL c CROP TVP » SOIL TVP, 


BB3-2 


REPRODUCIBILITY OP THE 
ORIGINAL PAGE IS POOR 







w "“ 

variables” 

TO 

BE USED 



— — 




3 B4P1 

4 *501 

5 B6D1 

6 

B701 

? S*D2 


n B5D2 
13 R6D3 


9 P6D2 
14 P7D3 

10 &-7D2 

15 - &4D4 

ii 

16 

§403 

B5D4 

ll B5C3 
17 S6Q3 

■ 


1* B7D4 


20 SOIL T-YP 





1 

TCi.GRA^'Cfc, , , 
r-TO-fc“TER , l 

f ( 1 1 1 

* » 1 ? * 

» 

• 

0.010 

4.000 





! 

r-Tr-pc>:oVp , t 
■KETI-PD . « . , 

i t » • • 

» 

I 

3 ,-996 

2 



• 


i 

HAVjw.U^ FORCED 
mavimuv NUMBER 

LE v El , , 
OF STFPS . 

1 

t 

C! 

40 . 






PR ICR P1-03AP IL.IT1ES. , , 

* 

0.16667 0,16667 

0,16667 

0,16667 

0.16667 C 

■ 16667 


'Vi<>t AUB 

BEFORE 
MINI HUM 

transformation" 

MAXIMUM MISSING 

CATEGORY 

category 

INTERVAL RANGE 
GPeaTER LESS than 


NP , N‘A °.E 

LIMIT 


limit code 

CCfclF 

NA Me 

' THAN 

OR EQUAL TO 


19 CROP TYp 




1,00000 

2.00000 

KlMTXHfc- 

GRASS 

•7 

t 



- 




3.00000 

4.00000 

cgr'n 

SUMFALC 




1- 




5,00000 
- B.COOOO 

NON *GR~ 

gfusorg 





MuHSpa of c as f,s read 66Q 


BB3-3 




BB3-4 


Mf a ;n s' 



GROUP 

s WJNTWH6T 

GRASS 

CORN 

SUMFAU!) 

NON AGO 

GRASOPG 

ALU GP 

VAPtAl’I. r. 








3 

R .4H 

0 i 27 4 4 1 

0.27277 

0,29630 

0,28365 

0,29054 

0,29221 

0,20193 

4 

P5DJ 

0,2 C 933 

0,23533 

0,26?77 

0,?44-»6 

0. 25025 

0,24647 

0,?R368 

? 

P 6 IU 

0,30878 

0,32201 

0,29681 

0, 31145 

0,301«8 

0,21146 

0,30798 

6 

P7ni 

0,15747 

0.16987 

0,14412 

0,16034 

0,18733 

0.<5Sfi6 

0,1564? 

7 

R4P2 

0,24027 

0,24936 

0,26615 

0 4 9 6 

0,23342 

0,23123 

0,24959 

0 

R502 

0,23286 

0.24965 

0,27707 

0, 249.19 

0,23207 

0,26285 

Or 25310 

9 

R6P2 

0,34?75 

0.32575 

0,30310 

0,33028 

0,34734 

0,32241 

0,3?7?0 

in 

R7n2 

0,10412 

0.17525 

0,15288 

0, 17106 

0,18637 

0,16351 

0,17012 

11 

R4R3 

0 , 2 AS A3 

0.26066 

0,25c.9g 

0,27237 

0,26934 

0,26548 

0,26483 

1? 

R5p3 

0, 20-479 

0,23530 

0,27122 

0,?73'>6 

0,26800 

0.27513 

0, ?6p57 

13 

-nTTD.T 

0 , 314 9~4 

0 t 3 3 £ 8 4 

0,347** 

0730^1-0 

0731 4 4fl 

C,'3lXS? 

0,31962 

14 

R/P3 

0 , 1 5 0 A 0 

0,16519 

0,1901? 

0,145r.9 

0,14846 

0,14758 

0,15478 

is 

R 4 n 4 

0,25413 

0, 25624 

0,22003 

0,25926 

0,25362 

0,2 = 7 43 

0,24964 

14 

R5P4 

0,27873 

0,25568 

0, 17840 

0,27994 

0,28364 

0 i 2 - o 7 fl 

0,25504 

17 

RAD4 

o . ooiS'i 

0 , ODT'8/T - 

0,00130 

0,00187 

0 ,00198 

0 ,00159 

0,00175 

IP 

R 7 1)4 

0,00181 

0.00186 

0,00130 

0 ,00187 

0 ,00198 

0,00139 

0 ,00175 

— 7n’ 

■roil ryr 

2T43fT33~ 

2T3I257I 

“T751201 

2 I~5C1!>4 

2742357 

2 , 29250- 

2T3S 697~ 

i o 

Crop Typ 

1 , 00(100 

2,00000 

3,00000 

4 , 0 0 0 (1 0 

5,00000 

8,0 0 0 00 

4,0924? 

CCMi.TS 

237, 

16, 

119, 

52, 

7, 

229, 

660 ; 


STANDARD 

deviations 








GROUP 

s MINTWHET 

GRASS 

CORN 

SUKFAU) 

NON aGR 

GRASOPG 

ALL OP 

V/ A t? 

ari r. 








? 

P 4 PI 

0 « C ? 4 0 9 

0.02695 

Ci 03413 

0,024 13 

0 > 0 1879 

C i 03022 

0 i 0?335 

A 

n '-> P 1 

0 , 0 3 1 A 0 

0. 04237 

0 1 

0,0 73‘F6 " 

O', 0347V 

:,C35S3 

0,08405 

5 

P6P1 

0 , 0241 8 

0.03623 

0 , 0 '« 2 c» 3. 

0,02790 

0,02090 

0,03125 

0 , 0286.1 

6' 

R7R1 

O', "0226 A 

0 ,03234 

& , U ^ c 61- 2 


0702352 

C ,02^56 ■ 

0,0271 ? 

7 

R 4 n 2 

0 , 023 23 

0,02091 

0 , 01894 

0,02028 

0,02353 

C ,0? '46 

0,02051 

. n 

n 5 p 2 " 

' " ' 0 , 0 4 Air? 

0,03520 "' 

0, 02220 ” 

0,04189 

0 ,053?4 — 

f, , 0 2 7 6 2 

0 , 03318 

9 

RAP? 

0,03309 

0.02837 

0,071)43 

0,032 >? 

0,03467 

C , 02759 

0,02924 

” 10 

R7n?“ 

Iff , 030 A3" 

01 0?54<r “ 

QT 0159*4* 

~H ,02734 

0 t 0 4 2'f.\ 

C , 0 2 5 6 7 

0,02653 

11 

R4P3 

0 ,01905 

0 ,02524 

0,01991 

0,01 8’3 

0,01122 

0,02607 

0,022?? 

' l ?' 

R5P3 

If; 02917 

0703980 

0 ,T330(T 

ffTU2r>5 

o i o x y »- o 

& , 0 J 3 / d 

0 , (14143 

n 

RAPA 

0 ,0?37Q 

0 . 0 3 7 p 3 

0, 0?74i 

0 , 01663 

0,01277 

0,02795 

0,02579 

14 

R7|'3 

0 .01R13 

0.02584 

0,02129 

0,01336 

0 ,01,148 

0 i 0 2 * * i 5 

0,02044 

15 

RAP 4 

0,01701 

0 , 0 233,4 

0,02214 

■ 0,01352 

0,01246 

o ,o2n? 

0,01932 

IP 

n*jR4 

0.02950 

nT'o ’!T 99 

0,0^651 

0,02962 

0,01942 

C ; 0?°67 

0 , 03351 

17 

RAP 4 

0.00026 

0,00035 

0,00034 

0,000 24 

0,00029 , 

C 1 0CC34 

0,00031 

ifl 

"R7M 

0 ,00026 

o , oUffirs — 

O.QQOTTT 

0 , 0~0'G~!4 

0 ,00"02'9 

cToooST - 

0 ,00031 

2n 

SOIL TYP 

■ '0,63145 

0,47271 

0,50195 

0 i 640 '> 1 

0,53452 

c ,56735 

0,58433 

19 

CROP TYP 

0, . 

C , 

0. 

0, 

o. 

0, 

Qi 


STEP NUMBER 

0 

- 


• 


VARIABLE 

F 70 FORCE * 

mm mtmstmm 

r TO 

71FRC& 

T GLER A'NCfc 


RFMOVf LEVEL * 


enter 

Lt:VEL 



OE* 5 655 » 

DFn 

5 654 




a 

3 S4D1 

9,947 

i 

1,000000 


* 

4 R5D1 

6,662 

1 

1,000000 


* 

5 36D1 

5,216 

1 

1,000000 


a 

6 37D1 

6, 70S 
26,490 

1 

1,000000 


# 

7 B4D2 

1 

1", COCO GO 



8 R5D2 

26,553 

31,596 

1 

1,000000 


* 

9 R^D2 

1 

1,030000 


« 

10 S7D2 

‘26,750 

1 

1,000000 


* 

11 B^D3 

12,881 

1 

1,000000 


« 

12 R5D3 

52,217 

1 

1,000000 


* 

13 B6D3 

37,691 

1 

1,030000 


* 

14 B7D3 

47, 493 

1 

1, OBQCOQ 


• 

15 S4D4 

65,769 

1 

1,000000 



16 B5D4 

153,054 

1 

1,000000 


a 

17 3604 

64,457 

1 

1,300000 


4 

18 S7D4 

64,457 

1 

1,000000 


• 

20 SOIL TYP 

21747 

1 

1,000000 
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“STpp r,ui*BER 7 
VARJ ABLE ENTERED 18 R7D4 


VARIABLE 


F TP FORCE 
REMOVE LEVEL 
5 6«a 


VARIABLE 


5' 56D1 
6 E7D1 



F TO FORCE TOLERANCE 
ENTER LEVE'L 
OF s ~ 5 64 7 ______ 


0,713 1 0,05:403 

0,715 1 0,090501 

<4 
29 
74 
85 

0,237141 
0 ,191533 


17 3604 • 

20 SOIL TYP 


2,185 


U-STATISTIC OP 'A I L K S i LAHSDA 0,3000841 


APPliOXIhATg F-STAT [STIC 25*824 


DEGREES OF FREEDOM 


DEGREES OF FREEDOM 


0,874156 


654 


35,00 2723*32 



*jpv Ail 
GRASCP 19,42 4,; 


CLASSIFICATION FUNCTIONS 


VA» I AtVE 
3 940! 

4 "55Tl 

9 R6D2 
i?~hs^y 
13 9603 


GROUP = WIf.Tv.HET 

E 

1 757,84616 

1 S0T4754? - 

2 631,15462 

3 334 5 , 3 51??— 

3 422n, 32990 

4 53, jo? 77 


64,53 


14,0 

112*49 


GRASS 

753.43532 
197306W 
616,59192 
3j'2'67?T37rn 
4241 ,10834 
387460 17' 


75 7,30466 
5575 6445 
586, 36599 
•3WTo??9T- 
4l?2 ( 7?552 
■44,24225' 


S'JIFALO 

786,56785 

7r34435- 

621,62936 
-3 35 07^68 40“ 
42.27,0:852 


NON AGR 

79.3,82223 

573 « 3*5 r 

647,55247 


GSaSORG 

■ 775 |966Q4 
2C-,59 5'ci 
6iS ,27954 


753 E5775 0 3 2 3T8'37'9 3 2T3 

4265,60273 4257,32336 


IP 36,002// o* , 4 o{, 1 / -44,24243 00,oj5s^- pOi'hdqo 

18 R7D4 72103,89355 74602, 96l9i 70945,27246 71568,50586 74163,55469 


CONSTANT -1398.06621 -1390,94946 -1345,63572 •'-1405,06662 -1437,11513 -KJ7, 49911 
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CL I r I CAT I ON HA7R 

IX 








GRf’UP 

PERCENT 

CORRECT 

NUMBER 

OF 

CASES 

CLASSIFIED- 

I 'IT O 

GROUP - 





WINTWKET 

GRASS 

CORN 

SUMFALO NON 

A(5R 

GSaSCR g 


43,9 

104 


33 

7 

31 

33 


29 

G^ASS 

56,3 

1 


9 

2 

4 

0 


0 

COBM 

60,7 

3 


12 

96 

3 

\ 


. 4 

S * 1 ■*-' F A L 0 

29,8 

11 


1 

1 

15 

s 


16 ‘ 

AO'. Ar,K 

42.9 

.1 


0 

0 

3 

3 


0 

G n ASORG 

39,7 

26 


29 

3 

43 

39 


91 

TOTAL 

48,2 

146 


83 

109 

99 

83 


140 

JACitKKIFED CLASSIFICATION 

GR^UP 

PERCENT 

CORRECT 

NUMBER 

OF 

' CASES 

CLASSIFIED 

INTO 

GROUP • 





VflNTWHET 

GRASS 

CORN 

SUMFALO NON 

A dlT 

oEXS"cRq 

W TNTL»ET 

43.5 

103 


33 

• 7 

32 

33 


2 9 

G^ASS 

43,0 

1 


7 

2 

4 

1 


1 

C^RN 

79,8 

3 


12 

95 

3 

1 


5 

sukFalo 

MEEMm 

msmm 


2 

1 

12 

9 


16 

NON AG« 

Hi 



1 


4 

1 


0 

GPASORG 

38,4 

27 


29 

3 

43 

39 


8B 

TOTAL 

46,4 

147 


84 

108 

98 

34 


139 



SU-'URY TABLE 

STfcP 


VARIABLE 

F value to 


U-STATI3TIC 

APPROXIMATE 

•..’LHBFH 


fntered REMOVED 

ENTER OR REMOVE 

VARIABLES INCLUDED 


F-STATISTIC 

1 

16 

R5D4 

158,0540 

1 

0,4528 

156 ,054 

2 

12 

P503 

16,0506 

2 

0.^23 

75,0*0 

3 

4 

0501 

10 , 2262 

3 

0,3739 

31,378 

4 

9 

R602 

10,4756 

4 

0,3461 

40,720 

5 

3 

R 4 D 1 

7,2921 

5 

0,3277 

33,854 

6 

13 

R603 

4,8231 

6 

0.3160 

28,907 

7 

18 

B7D4 

6,8585 

7 

0,3001 

25,624 
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Percent of Variation Between Groups Explained 


Eigenvalues 1.59526 

0.20544 

0.03502 

0.02345 

0.00558 

Percentage 85.55 

11.02 

1.88 

1.26 

0.30 

Canonical Correlations 





0.78402 

0.41283 

0.18395 

0.15137 

0.07447 


VAgj ABjJ COEFFICIENTS FOR CANONICAL VARIABLES 


3 R4<U 

-3,^27r>6 

-18 .71295 

-14,03323 

-26,53526 

23,51809 

4 $591 
9 R61?2 

9,82732 
*11, 33526 

11.26195 

9,1213? 

-4 , 82731 
1,05674 

27.30295 
S. 35455 

-2 ,773.66 
27,4330? 

1? B5P3 
13 Pfef'S 

"21 . 46126 
-15,83063 

-39.58156 

-36.52100 

-9,61235 

21,93468 

30 ,72537 
30,47695 

14 .54993 
21.22^86 

io 

IP R7P4 

-2’?- 537*7 
-529.16712 

11.17902 

-1671,79765 

-4,63672 
2467, 539,55 

-23,18750 
i ** 2 6 , « I? 1 1 2 

-10 .966/J 

* a »*■ - » ~ .. 

CCA-STAS'T 

19.46<50 

21,50766 

-2,7659? 

-18,27491 

-24,63348 

GROUP 

canonical variables evaluated at group heans 


wriTWHET 

GRASS 

-0.66465 

0.03911 

0,52615 
0 . 03610 

-0,02167 

1.14026 

0,05491 

-0.22403 

*0,05344 
-0 ,05699 

CGPN 
SU M F AUO 

2.65928 

-0.65101 

0 • 05333 
-0.13852 

-0,03547 ' 
- 0 , 16082 

-0 » G1623 
-0,4£c6? 

0,00771 
• 0 , Co? 42 

NON AGR 
: GRASORG 

-1 i 13859 
-0. 4 63 7l 

-0.20112 

-0.540 9 ! 

0,14124 

-0.0020 6 

-0,16219 

0.08lS7 

0,70621 

-0i00 95 > 
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EEPRODTJCIBTL1TY OP THE 
ORIGINAL PAGE IS POOR 




GROUP 


Winter wheat 

-0.66 

0.53 

A 

1 

Grass 

0.04 

0.09 

6 

2 

Corn 

2.66 

0.05 

C 

3 

Summer Fallow 

- -0.85 

-0.14 

D 

4 

Non“agricu!fure 

-1.14 

-0.20 

E 

5 

Grain sorghum 

-0.47 

-0.54 

F 

6 
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APPENDIX BB4 


REPEODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 


Discriminant Analysis of RICE County with 
’NON“AGRICULTURAL' Category Not Used 
to Calculate the Discriminant Function 


BMDP7M - STEPWISE DISCRIMINANT ANALYSIS, 

health sciences computing facility 
university of Cal IflpRN I A , LOS .ANGELES 


IV THIS VERSION of 8HDP7M 

CROUP CODES OR OUTPOINTS HUSt BE STATED, 


'program' CONTROL INFORMATION ' 

PROBLEM TITLE = 'RICE_CG..SAKP,__1._L.Z ; 

INPUT 

VARIABLE = 20 , 

FORMAT = ' <2A5,12F5,0/6F5.05 

CA 3 E = 660 . 

UNIT t 12,/ 

VARIAB ADD = i, _ 

NAME e IRON* , 'COLUMN* , 'B4oI' . '85Dl ' , 'B 6 D 1 ' , » B7B1 » B4D2T," 

'65132* R6D2' * *P7D2!' *B403 ' , 'R5D3' ,J_B6D3l, *B7P3»i 'B4P4' , '85D4»« 

•B6D4* , '8704' , 'CROP TYP'.'SOll TYP‘* , * CROPeSOL ' , 

USE .=-itA -3 >£ ,1 jAlAx 10,11 > 12 , 13,14 1 15, 1 6 1 17,1 S. 2 C, 

LABEL = 1 . 2 . 

CROUP =_*CPOP TVP»./,_ 1 

GROUP C0DE‘= 1,2, 3, 4,5,8. 

NAME.„=_.!H 1 NTWH£T i , ’GRASS' ,:c.Q.RNl, ’SUMFjALOI, 

•NON AGR' , 'GRASORG' . 

.USE I N I WHS T* , ' GRASS' , 'CORN* , 'SUMFALO* , 'GRASORG* ./ 

TRANSFORMATION 

x<?i>_ = .xii?)*x(2Qw. : 

SAVE 

. UNIT = 10, 

CODE = 'RICE CO'. 

L AP EL .= C E. CO SAMP LE 1 RAW DATA'!/ 

PRINT STEP. 

.... CLASS ; 1 > 2, 3, 4 ,_5, 6,7., .8,9, 10,11, 12 ,_l5,.i4,_ l5«./ 

PLOT CANON, 

GROUP, = 1 ,2, 3,4,5, S. 

GROUP = 1,2, 3, 4, 8 ./ 

DISCRIMINANT METHO D = ?. 

FORCE = 0. 

STEP = . 4y L. 

JACK./ 

£ND/ : 


PROBLEM TITLE RICE' CO SAMP. i. 

number of variables to' read“in7TTTT , . . , 20 

number of variables added by transformations^ 1 

total NLMFEr of variables 21 

NUMBER OF CaSes. jo PFAO I N. ... 660 

Case labeling varja.lss row column 

LIHITS and MISSING Value .checked before transformations 

INPUT UNIT NJMBER , . , i2 

REWIND JNFUT UNIT PRIOR T O RE ADI NG. , DATA . . . YE S 

jnpui_£.p_rm.at 

(2A5,12F5.0/6F5.0) 




INTERP.RETJVE TRANSFORHAT | ONS ARE 






CRt)PfrSQL = CROP TYP * SOIL TYP. 






VARIABLES TO BE USED 






3 8«P1 • 4 D5D1 

« 85D2 9 96 D? 

5 ESDI 
10 B7B2 

6 

11 

B7D1 

B4D3 

1 BAD? 
12- 35D3 


13 B6D3 14 B7D3 

18 B7D4 20 SOIL TYP 

15 84D4 

16 

B5C4 

17 BfcD< 


TOLERANCE,' 0.010 


- 


- 


F“TQ~EnTER , . 4.000 

F-Tn-REHQVE. . 3.996 






METHOD it,,..,,,, 2 

MAXIMUM forced level ... 0 






maximum NUMBER OF STEPS. . 40 

PRIOR ‘PROBABILITIES. . . . 0.20000 0.20000 

EL. 2 C Q 0.0. 

.0,20000.. 

Q.50D0G 

2 0 0 0 0_ . __ 


BEFORE TRANSFORMATION 



interval Range 


variable kinihum maximum missing 

HO. NAME LIMIT LIMIT CODE 

CATEGORY 

CODE 

CATEGORY 

NAK.E 

greater 

than 

less than 

OK EQUAL TO 


19 CROP TYP 

i.oococ 

pKtkhet 

- 




2 . 0 C 0 0 C 

3.00000 

grass 

CORN' 



) 


4.00000 

5.C&0Q£_ 

SUKFAL 0 
NC.\ AGS 





□.uOuuu 

un/iiui'u 




FILE TO WRITE SAVE FILE ONTO 1$ NOT A SAVE FILE 

V 





NUMBER .OF CASES READ 

660 





- 




, 


BB4-2 




corn 

SUMFAIO 

NON AGP 

GRASORG 

GPS,. "OS' 

22 . ‘>7059 

22,48077' 

21,7145.9 

23.09170 

23,79939 

2 0.!.'J529 

19,59615 

18,71429 

20.48035 

21,86983 

23, >>2639 

24,8461') 

22,71429 

26 ,03493 

26,57274 

11. -12017 

12,00769 

11,05714 

13,39736 

1 ? , 5) 7f\ 

34 i 95798 

35.76523 

33,07000 

36,91266 

35,69337 

36,1(5714 

36,09615 

33,14266 

39 ,02620 

3 A , 41 8 r 7 

4 0 , 9 4 9 6 

47,38461 

48,7)429 

47,51965 

4 6 , 0 fl 0 5 5 

20.35294 

24,50000 

26, 000 CO 

24 ,3 0044 

24,35069 

31.^2605 

33,6346:. 

33, 7i429 

35 . 7?9j6 

33,5065? 

2 7 . (j 9 7 4 5 

34,55764 

34,14286 

37,77729 

33, 643, 5 

43.33655 

36,4807/ 

39,57143 

42,53712 

* 0 i 99234 

22, <>3739 

16,11531! 

18,71429 

20,17031 

19,46371 

30,27731 

39,05769 

3 7 , 4 ?S5 7 

36.37555 

36,57274 

.24,03025 

42,55767 

. 41,58571 . 

37,00349 , _ 

37,84 300 

52,45378 

46,0076-) 

44,35714 

45,52402 

48,10260 

30,-1265.7 

.22,50007 

.21,71429 

22.61135 

24,43851 

2,111261 

2,46154 

2,42857 

2,29258 

2,39663 

3, DC-000 

.4 , 00009 

5,00000. .. . 

... 8 . 00000 ... ... 

4 i 08270 

___ :iis, . 

___ 52, _ _ 

.. . 7, 

229. „ ... 

653*. 


.CORN _ . 

_synFAio... . 

NON AG« 

GRASORG 

GPS. US 

. 3,50965 .. 

2,33885 

. 2,75162 

. 2,44731 

3, 9« 209 

5,-13463 

4 , 1 6 9 2 > 

3,25137 

5.423/8 

6,27012 

6,96777 

4,3034) 

4,23140 

6,32970 

6,69259 

4,37857 

2,58223 

2,79455 

3.79106 

3,8205? 

4 ,36733 

4,7573 > 

5,53775 

4 ,53942 

4,3055 7 

7,32318 

8.4905) 

9,92352 

8 ,770 93 

6,19422 

8.3?926 

6,04285 

4,30546 

6,47097 

6,77687 

4,37556 

4,0171? 

5 . ) 6398 

4,05591 

4.31705. 

3 , !5 0 1 9 5 

5.1564 ? 

5,529)4 

5,47210 

4,87106 

6,26363 

9,2618) 

8,09174 

10,02489 

8,70835 

6.00009 

7,9421 ? 

6,75419 

8,87404 

0,O R 3r,4 

3,93779 

3,93405 

3,45033 

4,75282 

4,43646 

3. 56519 

4,8483 » 

3,73529 

4 ,43160 

4,35022 

7,18150 

8,48161 

6, 65117 

8,26803 

8,04019 

6,1)7125- 

5,9670 ) 

6,36209 • 

7,13931 

6,88233. 

5 i ;,6601 

2, 8318/ 

3,25137 

3,09805 

4,14065 

0 ,1(0195 

0 , 6405 L 

0,53452 

0 ,56738 

0,50477 

0, 

0, 

0. 

0, 

0, 



s'tep'nuhber 0 


VARIABLE 

F TO FORCE 

ft 

VARIABLE 

F TO 

FORCE 

TOLERANCE 

. 

REMOVE LEVEL 

• 


-ENTER 

level 



DF= 4 649 

ft 

DF 

= A 648 





0 

3 B<D1 

17,679 

1 

1. oconoo 



* 

4 55D1 

18,977 

1 

1,000000 



ft 


17,177 

1 

1 .000002 



ft 


16,179 

1 




ft 


8.499 

1 

1,000000 



» 

8 B5D2 

11,872 

1 

1,000000 



ft 

9 B6D2 

37,123 

1 

l.OCOOOO 



ft 

10 B7D2 

40,993 

1 

1,000000 




11 B4D3 

2C,494 

1 

1.000000- 

- 

i 

* 

12 B5D3 

28,755 

1 

i, ooo coo 



ft 


10,360 

1 

1,000000 



ft 

14 8703 

17,564 

1 • 

1,000000 



* 

15 B4D4 

93,065 

1 

1,000000 



ft 

16 85D4 

116,159 

1 

1,000000 



« 

17 56C4 

22,129 

1 

l.OCOOOO 



ft 

18 B7D4 

77,971 

1 

1,000000 



* 

20 SOIL TYP 

3,423 

1 

1.000000 
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STEP NUMBER 6 

VAR J ABLE E NTERED 6 87P1 


VARIABLE 

F TO FORCE • 

VARIABLE 

F TO FORCE 

TOLERANCE 


REMOVE LEVEL * 


ENTER LEVEL 

* 


DFa A 643 * 


DE* 4 642 .. 


4 85D1 

9.520 1 * 

3 B4D1 

0,744 i 

0,089750 

6 S7D1 

5.331 1 * 

5 56D1 

0,316 1 

o,C6n?9 

10 B7D2 

8*757 1 * 

7 S4D2 

2., 305 1 

3,568 1 

0,755-33 

12 S5D3 

22,267 i' « 

8 B5D2 

0,714539 

16' B5D4 

92.059 1 * 

9 S6D2 

2,996 1 

0,1564-55 

1ft B7D4 

64,975 1 * 

11 84D3 

2,474 t 

0,079214 


• 

’13 B6D3 

2,719 1 

0,463426 


* 

14 37D3 

2*531 i. 

0,602599 


1.5 B4D4 ■ 0,596 1 0,051737 

17_B6B4 1,933 1 0,09533o 

20 S0Il“TYP 2 , 591 i~ 0,353113 


' U-STAUSTIC OR VILAS’ LAMBDA 

0.3031917 

DEGREES 

OF 

FREEDOM 6 4 648 

APPROXIMATE F-STATISTIC 

37,527 

DEGREE? 

_QL_ 

freedom 24, qq 22 * 4,37 


F._-"_HATRlX DEGREES OF FRE ED OM = 6 643 

V l NTWH GRASS CO RN S UHFA L N ON AG 


GRASS 

CORN 

4.03 

141,11 19.70 






suhfal 

. . NQN'AG. 

6.80 4.40 , 

1,51. .1.-73 

72.31 
14 > 32__ 

0,42 




GRAS nW . 

22,22 4,47 

126-50 

5:00 0.97 




CLASSIFICATION FUNCTIONS 

GROUP = W I NT WHET 

VARIABLE 

GRASS 

CORN 

SUMFAlO- 

GRASORG 


4 R5D1 

. .4 B/Dl . 

0.04977 

0.26622 

-0.05553 
0 .41846 

0.16498 

0.05795 

0,07413 

0.20951 

0,01579 

0,18918 


IP B7p2 
12 ,B5'D3 

0,70836 

0.32635 

0,74674 
n .25833 

0.45517 

0.26741 

0 ,62e>5 0 
0,36294 

0,56173 

0.4Q734 


16 B504 
18..B7D4 . 

0,41178 
. Q., 9 8679 

0.29889 

0,95061 

0.13434 

1.51043 

0,46422 

0,95078 

0,35453 
0,93979 - 


CONSTANT 

-3.9^25.769 

^33^5950 

-36.57932 -36 

L.75Q74 

-35.98165 
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CLASSIFICATION matrix 


GROUP 

PERCENT 

NUMBER 

OF cases 

CLASSIFIED 

INTO GROUP - 


CORRECT 








vintwhet GRASS 

CORN 

SUMFALO 

GRASORG 

HINTUMET 

43,0 

102 

33 

11 

52 

39 

grass 

50.0 

1 

8 

2 

3 

2 

CORN 

76,5 

4 

16 

91 

3 

5 

SiwFalO 

40,4 

10 

3 

1 

21 

17' 

NON AGR 

0. 

1 

1 

0 

4 

1 

grasorg 

47,6 

76 

42 

2 

50 

109 

totaL 

50.7 

144 

103 

107 

133 

173 


jackknifed CLASSIFICATION 


GROL ,p 

percent 

correct 

NUMBER 

OF CASES 

CLASSIFIED 

INTO 

GROUP - 



kintwhet grass 

CORN 

SUMFALO GRASORG 

WINTWHET 

42,6 

101 

33 

11 

53 

.39 

grass 

37,5 

2 

6 

2 

4 

2 

CORN 

75.6 

4 

17 

90 

3 

5 

SUHFAIO . 

38.5 

10 

3 

1 

20 

18 

NON AGR 

o , 

1 

1 

0 

. .4 

1 

GRASORG 

47,* 

26 

42 

2 

50 

109 

TOTAL 

49,9 

144 

102 

106 

134 

174 


summary table 


STEP 

VARIABLE 

F VALUE TO 

NUMIER or 

U-STAT1STIC 

approximate 

NUMBER 

entered removed 

ENTER OR REMOVE 

VARIABLES INCLUDED 


f-statjstic 

1 

16 B5D4 

116,1591 

1 

0,5824 

116,159 

2 

10 R7D4 

64.5442 

2 

0,4163 

08,946 

3 

1R R5D3 

25,8983 

3 

0,3553 

67,413 

4 

4 R5D1 

9.8387 

4 

0.3351 

52,49? 

5 

10 B7D2 

9.4544 

5 

0,3194 

43,549 

6 

6 P7D1 

5,8310 

6 

0.3082 

37,527 
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Percent of Variation Between Groups Explained 


Eigenvalues 

1 .52504 

0.21103 

0.03195 

0.02824 

Percentage 

84.90 ' 

11.75 

1.78 

1.57 

Canonical Correlations 

0.77715 

0.41744 

0.17596 

0.16573 


variable coefficients for canonical variables 


4 R5P1 

0,04604, 

-0,04759 

-0.12397 _ 

.-0,10189 

6 R7TU 

-0,05456 

-0 . 06878 

-0.03 452 

0,19005 

10 R7n2 

-0.07000 

-0.03910 

-0.10350 

0 .03512 

12 R5D3 , 

-0,02692 

0.08052 

-0,03393 

-0.07313 

16 R5T14 

-0 . 00278 

-0,03407 

0.10160 

-0,05309 

AO n 9 

*\ <ni aO 

V « jw 

-n > 

0 * 07180 

-0 . C‘9374 

CONSTANT 

1.3722D 

3.14749 

1,53011 

4,47417 

GROUP 

CANONICAL VARIABLES EVALUATED AT GROUP 

MEANS " 

1 WINTWHET 

-0.65664 

-0,53291 

-0 ,04744 

-0.04035 

j GRASS 

-0.10481 

-0.17709 

-0.02529 

1 , 05367 

i. . CORN . . 

2,60383 

-0,04903 

.0,024-76 

..-0,02252 ' 

1 SUtiFALO 

-0,83325 

0,19772 

0,59 0.98 

-0,01134 

NON AGR 


0.30912 

0.40115 

0 .20100 

grasorg 

-0.47697 

0.54448 

-0,09620 

-0,01743 


REPRODUCIBILITY OP THE 
ORIGINAL PAGE IS POOR 
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GROUP 

Mean 

Coordinates 


Symbol 
for Cases 

Symbol 
for Mean 

Winter wheat 

-0.66 

-0.53 

A 

1 

Grass 

-0.10 

-0,18 

B 

2 

Corn 

2.60 

-0.05 

C 

3 

Summer Fallow 

-0.83 

0.20 

D 

4 

Non-agriculture 

-0.95 

0.31 

E 

5 

Grain sorghum 

-0.48 

0.54 

F 

6 
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OVERLAP OF 6lFFBRENT"CROUPS"is''iNDICATEO'aY H ' 




• M 1 • H*» 1 • 


1 t » .1 *.9. 


A. 5 

♦ 


4 



t 


* 



9 

4 


» 



f 

• . .. 


• 



t 

r 

9 


2.7 

4 

• 

FF 

4 

c. 

.A. 


1 

F F<T 

F AAr FFF • .. 

« 

N 

... 0 

_„1.8 _ 

9 

4 

F D F FF 

F F V »«A FF 

♦ 

N 


9 

*.. 

DF <***F AFA F F C 

F FAt)«F«F. F* D S 

• 

C 

.. A 


« 

F AA*«rr FDA «FF F FA C 

‘A *F o AF» FF F F F /.C C 

• 

L 

.90 

4 

A A FDFD**FF*»F *FF F F 

A D F A»'tCRH FA FFFF F C #/. D CCC CC 

4 

V 

A 


l 

• 

AA AF *#F#6«»F*A«C F A A C 

FeFoe «!5i>tMtFt> * F* C F C • 

CCC c 

c ... c c 

R 

I 

. . 0 . 0.... 

9 

4 

A AB AAD» f* c c cccc c 

FFEF A»>»F Aft »FuCFA #. C C • CCC 3 CF 

C C C CC 

c . cccc ‘ .. .. + _ 

A 

P 


9 

* D»»#A»F AF 2 A C CC C 

AA D#*»FCFA C * C CC 

C CCC c c c 

. c. c cc n. „c .c . 

L 


1 

i 

F DF«t»' r FFlF * ACBC * AC C 

AAADo»*DA #P FA C F CC 

CCC cc c 
CCC 


-.90 

♦ 

A#FAA C8 5 

A A*0***F FF A r 

C ♦ 

3 


• 

A *AFA Aa C*A # A 

A* AA«» At* A F 

: c c : 


.-1 j.8 

1 

4 

t>A 4 «A A F 

A ADA A A« _ ... I' A 

.AC 

4 



9 

AA A A F A A A 

* A AD . A A A 

9 



t 

A AAA A A 

A A 

9 


-2.7 

4 

A A 

AAA ... 

4 

* A 4 • 


r3 . 6 

« 

4 

A 

1 




■ -4,2 -3.0 -1.8 -.60 

,60 i.8 3.0 4,2 5,4 6.6 

-4.8 -3,6 -2,4 -1,2 

O9O it? 2f4 $96 4*fi 0 


CANONICAL VAR'IA'BL;: 1 
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OVERLAP 

OF o J fferent croups 

IS' 'INDICATED by'#" * 7 


4.5 

4 

4 



♦ 

• 


3j <>_ 

V 

4 

, u + 



i 




* 

4 t 


2.7 

4 

* 

4 

c 

A 


• 

• 

N 

. . 0 

1 .8 

♦ 

• 

M 

.. 1 


1 

• 

0 

A 


« 

' t 

l 

.90 

4 

4 

V 

A. 


• 

1 

5 6 - ! 

R 

. . I 

...0,0. 

» 

4 

4 . 

3 4 

A 

Q 


» 


L 

... £. 


• 

1 


-.90 

♦ 

4 

2 


• 

• 


. rl . 8 . 

1 

4 

• 

4 

♦ * 

* » 


-2.7 

4 

• 

4 

1 


.« 3 _, 6 ± 


i 

I 

# • 

» . 

• *4 i t 4 #t . ,4, 4, 4. 4 , , 


.-4,2 -3.6 -1.8 -.60 

,60 1,8 3.0 4.2 5,4 6'.A 

-4,8 -3,6 -2.4 -i , 2 0.0 

1,2 2,4 3,6 4,8 6,0 


CANONICAL. VARIABLE 1 



APPENDIX BBS 


Discrimination Analysis of RICE County Using 
„ Prior Probabilities Proportional to Frequency 


.. BMPP7M - STEPWISE DISCRIMINANT ANALYSIS*. 

health sciences computing facility 
UNIVERSITY. OF-_CALLFPBN.I a J-U 0 S_A_N 5 EUES 


In ”r H is vEpsioN "or 8 hdp'7m 

r- GROUP CODES. OR- CUTPQINJS_MUS.T. BE.J5TATED 


program control information 

. PROBLEM TITLE = IRICE.CO .SAMP— l.i-./ 

INPUT 

VARI ABLE' =; • 20 

FORMAT * i (2A5,12F5,0'/6F5.0) t , 

CASE 

UNIT = 12,/ 

VARl AB ADD * 1, 

NAME * IRCW * ‘COLUMN* # •B'IDI •# 'BSDl 1 1 »S6D1» , 1B7D1 1 * t04D2> i 

»$5D2 i , t BAD2 1 » '8702* , * B4D3 ' > ‘B5D3> , ' B6D3 ' , t B7D3 » ,.'B4D4 .‘j IB5D4 *_* 

»B6D4i/ , B- 7D4' * 'CROP TYP ' » * SOI L TYP * i ' CR0P«S0L ‘ , 

USE.5.3,4,5.fi*J^6 i .9;iQ.4jJL J J.2,JL3.iJLia5 J JJi.illxlS J 2iL 


LABEL c 1 , 2 . 

GROUP = * CROP T Y P ‘ » / . 


GROUP CODE = a » 2 ,' 3 , 4 jD ,5 . 

NAME = 'VMNTWHET l * 'GRASS’ , ‘CORN.! iJSUMFALOJ . 

‘NON AGR' , 'GRASORG* , 

PRIOR f 0 . 350 . 0 . Q 2 . 4 _i_ 0 . ISO.. B. 079 . O^O IA. n , 34 ?_^/_ 

transformation 

X( 21 ). s X{ 19 )*X( 20 I ./ 

SAVE 

. - UNIT = 10 . — 1 

CODE = 'RICE CO' , 

LABEL = ' RICE._CO-SAMP.LE— l-RAy_DAlAJ_iy 

PRJNT STEP, 

Class s l'2f3j4i5i'6iZx.8j.3jlOi.Ui.l2il3il$f.l9.i/. 


‘ PLOT CANON, 

• GROUP 5 1 • 2 » 3 . 4 1 5 . B 

GROUP = 1 1 2. 3 , 4» 6 , / 

DISCRIMINANT. mETHQEL_5_2x 

FORCE r o, 

STEP .= 40. 

JACK./ 

END/ 


PROBLEM TITLE . . . 7 . . .RICE CO SAMP, 1, 

number of variables to reao"in7T"7T‘ . . . , , ' 26 ' 

number of variables added by. transformations, 1 

TOTAL NUMBER of VARIABLES ............ 21 

number OF cases to read i n. . 6 &o 

CASE LABELING VARIABLES ROW COLUMN 

LIMITS AND MISSING VALUE. CHECKED. BEFOREJrB'ANSFQRMATlONS 

INPUT UNIT NUMBER , , 12 

REWIND INPUT UNIT.PSI0R..T0.REaD1N5^._DATA,_,_, Y.ES 

INPUT FORMAT 

C2A5» 12F5 1 0/6F5 . fl ) 
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INTERPRETIVE TRANSFORMATIONS ARE _ 

CROP«SOL * CROP TYP '* 50It 7YP , 


_ . VARIABLES TO BE USED... _ . 

3 B d Cl 4 8501 5 B6D1 6 B751 7 S4D2 

_ „ ,„8 B5D2 9 B$'D2 10 B7D2 11.84133 12 35D3 

13 B6D3 14 8703 15 B4D4 16 8504 17 56D* 

1 _6_B.ZP.4_ __ 2 0 __ § OJ L._IIP „ 

_ TOLERANCE, , I _0 , OlO 

r-TO-ENTER 4,000 

.. F-TO-REMOVE, ,„,_*„_3,996 i 

METHOD i i t • , i • , > « 2 

MAXIMUM FORCED_LEYEL_,._,_, S - 

maximum NUMBER OF STEPS, I 40 

„ PRIOR PROBABILITIES t Q.,359.00 0,02.400 A, 16000 D.0790Q <1.01100 — 0.34700 


_ . BEFORE TRANSFORMATION ^ INTERVAL .RANGE 

VARIABLE minimum MAXIMUM MISSING CATEGORY CATEGORY GREATER LESS THAN 

KQ . NA ME LIMIT LIMIT CODS CODE NAME T HAN - OR EQ U AL TO 


„ —VI K * . r.j ~-T 

10 CROP TYP 

1,00000 

NIntwhet_ ... 


f 

2.00000 
X. ftnnnn 

GSaSS 

C.'pvi 



4,00000 

■...5,00000. 

SJMFALO 

N0N..AGR ; 


• 

6,00000 

GRASORG 


PILP Tfi WRITE SAVF FILF ONTO IS NOT A SAVE FILE, 




NUMBER OF CASES READ’ , . . .. . i 1 1 

660 





hh,f* 

DB 


REPRODUCIBILITY OP THE 
ORIGINAL PAGE IS POOR 
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MEANS 



GROUP b 

WINTWHET " 

GRASS 

COHN 

SUMP Alt' 

NON AER 

GRAS2RG 

ALL SP 

VARIABLE . 








3 

B401 

25.50633 

22.81250 

22,47059 

22 , 460*’7 

21,71429 

23,09170 

23,77727 

. . A 

5501 . 

... . 2 4 . 6 6 1 4 5 

19.93750 

20,23529 

19 , 596;, 5 

18,71429 

20 , 48o35 

21,83636 

5 

B6D1 

29,10127 

27,31250 

23,22689 

24,84615 

22,71429 

2c , 03493 

26,53162 

6 

8701 

14,70059 

14,43750 

11,42017 

12, 80769 

11,85714 

13,39738 

13,50000 

7 

EH02 

34 , 67089 

34,93750 

34,95798 

35,76923 

33,00000 

36,91266 

35,57576 

0 

R502 

33,84388 

35,00000 

36,85714 

36,09615 

33,14286 

39,02620 

36,38333 

9 

B602 

49,47257 

45,93750 

24,75000 

40,39496 
20 ,35294 

<47,3846 1 

48,71429 

47,51965 

46,90000 

m 

R7n2 

26,54008 

24,50000 

26,00000 

24,10044 

24,36818 

n 

BA03 

32,05654 

31.87500 

31,12605 

33,63461 

33,71429 

35,72926 

33,58788 

12 

55 03 

32-75949 

28,81250 

27,69748. 

34,55769 

34,14236 

.. 37, ,77729 . _ 

33.64848 

13 

B603 

38,79747 

41,75000 

43,38655 

38,48077 

39,57143 

42,53712 

40,97727 

.14 

B7p3 

16,59916 

20,37500 __ 

22,48739 

__ i8,n5;;8 .. _ 

10,71429 

.... 20,17031 . 

19,95152 

15 

9404 

39,45992 

33.37500 

30,27731 

39 , 03769 

37,4295’ 

36,37555 

36,58152 

_ 16 

8504 ..... 

.._ 43.65401 _ 

. 33,31250 

24,63025 _ 

42,55769 

46,80769 

41,28571 

* 37,30349 

37,88030 

17 

06n4 

48,91561 

44,81250 

32,45378 

44,65714 

45,52402 

4 8 , 068 18 

...10 

B7D4 . .. 

23,86920 

22,81250 

30,42857. 

22.50000 

..21,71429. 

22,61135 

24.45909 

20 

SOR TYP 

2,43038 

2,31250 

2,51261 

2,46l54 

2,42857 

2,29258 

2,39697 

. 19 

Crop t.yp .. 

1 , 000 00 

.2.00000 

3,00000 

.4,00000 . 

_..,5 ,0 0000.. 

. 6 , 0 0 C 0 0 

4,09242 

COUNTS 

237, 

16, 

119, 

52, 

.7, . . 

229, 

. 66 0 *. 


STANDARD..CEVJATIONS. 


GROUP-R- 

VAR J ABLE 

...WINTWHET .. 

GRASS 

CO ^N . .. - 

_.SUMFALO 

.NON AGR 

. GPASORG 

Ml gp 

3 

B 4 D1 

.. . 4,88392 . 

3,69177... 

3,50985 

5,43483 

2, 338115 

. 2,75162 ... 

... 3,44701 

. 3,97254 

4 

Bsni 

7,55741 

5,84772 

4 , l69;|6 

3,2513? 

J, 42373 

6,19935 

5 

B6D1 . 

7,30671 

6.70044 

..6,96777 

4.10349 

. 4,231 40.. 

6 , 33970 . 

6.67413 

6 

B7P1 

3.74652 

4,04918 

4,39857 

2 , 582H8 
4,75947 

2,79455 

3,79106 

3,81236 

7 

R4q2 

4,32294 

2,64496 

4,26733 

5,53775 

4,53942 

4,40696 

8 

B5fl2 

8,17013 

5,05964 

7,22318 

8,49050 

9,97352 

8,77093 

8,21174 

.. 9 

8602 .... _ 

6 ,22Q21_ 

6,28722 

.6,32926 __ 

6,04283 

4,30946 

6,47097 

6 1 7q B 36 

10 

8702 

4.57002 

4,58258 

4,37556 

4, 017 ;. 2 

5,16398 

4,05591 

4,32558 

... U 

R4 n3 

4,86647 

2,70493 

3,50195. 

5,15649 

5,52914 

5 ,47210 

4,07750 

12 

051)3 

8,44104 

5,02286 

6,28363 

9,2611)0 

8,09174 

10,02489 

8,70289 

13 

8603 

8,12046 

6,65833 

6,60009 

7,94217 

6,73419 

6,82404 

8,07184 

14 

B703 

4,47625 

4,09675 

3,93779 

3,9341(3 

3,45033 

4,75282 

4,42841 

15 

0404 

4,56630 

3,32415 

3,56519 

4,64844 

3,73529 

4 ,<13160 

4,34497 

16 

8504 

8,23480 

6,03013 

7,18150 

8,48141 

6,65117 

8,26803 

0,02854 

.. ..17 

8604 

7,22704 

6.15596 

6.07123 

5,98744 

6,3620? 

7,13931 

6,87773 

18 

S7D4 

3,96989 

4,69352 

5,16601 

2,83149 

3,25137 

3,89805 

4,13336 

0,58433 

. 20 

SOIL. TYP. . 

.0,63145 

0,47871 

0.50195 

0 , 6405}. 

0,53452 

0,56738 

19 

CROP T VP 

0. 

0, 

0, 

0, 

0, 

■ 0. 

0, 



STEP NUMBER 0 


VARIABLE 

F TO FORCE 

# 

VARIABLE 

F TO FORCE 

TOLERANCE 


„..REK0VE. .LEVEL- 

* ' 


.... enter level 



DF« 5 655 

ft 


DFb 5 654 




# 

3 B«Di 

. 14*593 . 1. 

1.000000. 



« 

A B5D1 

15,643 1 

1,000000 

- 


« 

5 B6D1 

14,280 1 

1 , QCQ 0 □ 0. 


■ 

• 

6 B7D1 

13,261 1 

1,003000 


# 

* 

.7 B4D2„ 

..7,246 ..1 

.1,000000 _ 




6 B5D2 

9,673 1 

1 ,000000 



• 

9 B6D2 

. 29,963 .1 _ 

1 ,000000 _ 



ft 

10 B7D2 

32,867 1 

IjOOOGCO 



« 

11 .B4D3 - 

16,353 1 

1,000300 



ft 

12 B5D3 

23,037 1 

1,000000 


* 

* 

13 B6D3 

3,354 . . 1 . 

1,000000 . 



# 

14 S7D3 

14,196 1 

■ 1,000000 



* 

15 B4D4 

74,636 1 

1,000000 



0 

16 B5D4 

93,452 1 

1,000000 



« 

1/ B6&4 

^ ft * •* r ft 

JLO'.UV-/ A 

* A f A Afl fl 

* 1 



ft 

16 B7D4 

63,221 1 

1,000000 



ft 

20S01L T.YP. 

2.747 1 

i.occooo 
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STgP NUMBER 6 
VARIABLE. ERTEREQ. 

variable 


.6 B7Di_ 


f T0._ TORCH #_ 

REMOVE LEVEL * 

_DP e.. _ 5 649 4. 

7.954 I » 

_4 . 8 9 9 1 » 


4 B5D1 
6 B7Dl„ 

10 6702 7,1*3 

12 B503 17 .955 

16 B504 34,177 

.16 B7D 4 53.201 


..VARIABLE 


4 

* 

* 

* 

» 


« 


r to 

ENTER LEVEL 

DF s ... 5 645 

3 B4D1 0,602 

.5 B6D1 0,374 

7 b4d2 2,343 

2,936 
2,290 
,„2 | 0 IS 
2,169 
_2 , 041 
0,847 


TORCH .TOLERANCE , 


. 8 B5D2 

9 B6t)2 

11 8403 

13 B603 

_14_.B703 

15 B404 

17 B6D4 1,186 

20 SOIL TYP 2,187 


1 

__ 1 . 

1 

. 1 
1 

.. 1 . 

1 

_JL 


0,091205 

0,061799. 

0,750391 
„ 0,712985 
0,158865 

0,078758 

0,461416 

0,600939 

1 0,091606 

.1 0,065686 

1 0,855998 


0“ S t AT t S T I C 0 R wills' LAMBDA 
.APPROX IMAT£_FrJT AH S1JC 


0,3060451 
JllA 


MATRIX. 


deoree?_olj:rhedo.h_=. 

GRASS CORN 


DEGREES OF FREEDQ4 


..6 6.49.. 


6 5. 654 

_3(L,.QQ 259J^J( 


GRASS 
CORN. 
SUMFAL 
NON AG 
GRASOR 


....WINTWH. 

4,04 


_SUMFAL _N.ON.AG 


4 B5D1 

6 B7D1 

10 B7D2 

12 BSD 3. 

16 6504 
18 B7D4 

CONSTANT 


6.82 4.41 

i .1,52 1,73 

72,81. 

. .14(41. . 

£j , 4i ... 


• 


1 22,90 4.48 

127.45 

5,02 0,97 




CATION FUNCTIONS 

GROUP * WJNTWHET 

GRASS 

CORN 

SUHFALO 

NON AGR 

GRASCRG 

0,05471 

*0,05205 

0,17065 

■*0,06958 

*0,07025 

0,01566 

_ ft .26827 

. 0,42131 . 

Q . fi 5 637 

0,21081 

. . 0,14272 .. 

0,13968 

! 0,71167 

0.74985 

0,45993 

0,63033 

0,78107 

0,66649 

i ft. 52629 

ft .25816 

0 .2665? 

0.36275 

0,367*3 

0,40761 

0,40627 

0,29537 

0,12883 

0,46064 

0,41394 

0,35039 

i Q. 98487 

0.94965 

1.51275 

.0,9477.4 

0,87461 . 

_Q« 937U. 

-.31.13532 

_-35.. 297.69 

^_j!3.4..7.3314 

j.-.3?.,.66527_ 

-39,16532 

;-35*. 43756 


BB5“5 




CLASSIFICATION. MATRIX 


GROUP 

PERCENT 

.CORRECT 

NUMBER 

OF CASES 

CLASSIFIED 

INTO GROUP - 





WINTMHET GRASS 

CORN 

SUKFALO 

NON 

AGR 

GRASORG 

W1MWHET 

63,7 .. 

151 

1 

11 

0 

0 


74 ... 

GRASS 

0 . 

8 

0 

2 

0 

0 


6 

CORN 

79.8 

12 

0 

95 

0 

0 . 


12 

SUMFAIO 

o. 

21 

0 

1 

0 

0 


30 

' NON AGR .. 

0 . _ _ 

_ 2 . 

0 

.0 ... 

0 

0 . 


. 5 _ ... . 

GRASORG 

70,7 

61 

0 

6 

0 

0 


162 

TOTAL 

61,8 

255 

i 

115 

0 

0 


289 

JACKKNIFED CLASSIFICATION 



* 




GROUP 

percent 

NUMBER 

OF CASES 

CLASSIFIED 

into group 




correct 









WINTWHET GRASS 

CORN 

SUMFALO 

NON 

AGR 

GRASORG 

WINTWMET 

62.9 

149 

1 

11 

1 

0 


75 

grass 

o, 

8 

0 

2 

0 

0 


6 

CORN 

79,8 

12 

0 

9s 

0 

0 . 


12 

j SUMFAIO 

0 , 

21 

0 

1 

0 

0 


30 

j. NON AGR. 

0. 

2 

0 

0 

0 

0 


5 _ _ _ 

| GRASORG 

69,9 

63 

0 

6 

0 

0 


160 

TOTAL 

61,2 

255 

1 

115 

4 

0 
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■ summary table 


“ 

■ 

... .. — 


* NUK3SR. 

VARIABLE 

. .entered rfmovro 

f VALUE TO 

FwTPP nc ep li fine 

NiKses or 

—VARIABLES INCLUDED 

T-sfif xstic 

approximate 

1 

16 R504 

18 B7D4 

— — 

93,4517 

52,6907 


./■STATISTIC 
93 i 452 

— - 2 


1 

0.5S33 

3 

< 

12 B5D3 
.4_B5D1 


20,9253 

8,4599 

3 

4 

0 * *155 

0,3581 

_ 71 1 98 4 

54,030 

5 

6 

10 B7D2 
6 _ B7D1 ■ 


7,6480 
4.898S 

5 

.6 

9 * v56o 

0,3176 

0.3060 

_ <2 , 014 
34,960 

-.29,832 


BB5-6 


nmnmvmnm of Tag. 

OT?TOT\TA : V\m IS POOS ) 7 



Percentage of Variation Between Groups Explained 


Eigenvalues 

1.53071 

0.21092 

0.03385 

0.02832 

0.00293 

Percentage 

84.72 

. 11.67 

1.87 

1.57 

0.16 

Canonical Correlat 

ion 






0.77772 

0.41735 

0.18094 . 

0.16595 

0.05406 


.. VARIABLE 

COEFFICIENTS 

for canonical variables 


* 

.4 85D1._ 

•0. 04654 

-0,04834. 0,13858. 

-0,07601 

-C ,02882 . 

6 B7D1 

0,05429 

-0,07122 0,01412 

0,13339 

0,20907 

in R7n2 

0.07034 

-0,03613 0,07351 

.. 0,10894. 

-0,?C23i 

1? B5H3 

0.02099 

0,07962 0,05281 

-0,06415 

-0,03539 

16 R5n4 

_Q. 08263 

-0,03455 -0,08531 

t0. 07210 

0,04491 

IB R7D4 

-0.17131 

-0,06695 -0,05022 

-0,10976 

0.043Q6 

1 CONSTANT 

-1.3459Q 

3,16445 -2,30597 

4,03609 

0,64621 


croup canonical variables evaluated at group means 

WINTWHET 0.643H -0.53704 Q , G5662 „ _ -Q, G3145 -0 . 0C193 

GRASS 0.09584 “0. 17498 -Q.17418 .1.03864 0*04672 -- 

CC~N -2.6iuSl nQt&451< -0*02349 rCi0436/ «g,gogv7 

SUMFALO 0.82440 0. 1^477 -0,56549 -0*12632 OiOSS^O 

NON_.AGR 0 .,.936 32 Q, 314 4 3 -0. 4641 7 Q.J.2960 -0.49745 

GRASORG 0.46860 0,53763 0,10837 -0.00195 0*00344 



GROUP 

Mean 

Coordinates 

Symbol 
for Cases 

Symbol 
for Mean 

Winter wheat 

0.65 

-0.54 

A 

1 

Grass 

• t 

0.10 

-0.17 

B 

2 

Corn 

-2.61 

-0.05 

C 

3 

Summer Fallow 

0.82 

0.19 

D 

4 

Non-agriculture 

0.94 

0.31 

E 

5 

Grain sorghum 

0.47 

0.54 

F 

6 
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03 

03 

cn 

1 

o 


OVERLAP or DIFFERENT CROUPS IS, INDICATED BY * . , ,, 

... , — i i.i i.i* i.i.u.ij.u.1 * « j.< ii.i ii i lull *<.i ixlu M.t-i. i.i.il i ill t ii,u.ln.Lil i ui fu , iliii.i.t t i.i.ili till i.ili • t 

A . 9 ♦ 

i 


3,.6„ 


2,7 


» ♦ * »- 
* 

r 

f 

— t 


.... r. 


FT 


C 

. A 

N 

- 0 
N 

— I- 

c 

. A 

L 

V 

_A_ 

R 

. I 
A 

. B 

L 

— E. 


. 1 , 8 . 


— 

i 


. 90 ~ * 

i 

♦ 

. 0 , 0 — +_ 

I 


c 

-C 


FF F 

’FF FA F. . . 

FF F A r 

FF A«« F T F 

FF F AFA AF»D F 

.0. “F F“FFaAF DF. 


af F FF o ADF»FF«h»AA f 

A FF F FFF «FA*F» A..... 

C • FFoFFAo «*oDFDF a a 

C CC. CCC D_A#_ C ... F '“FF A EBo»nA r FC .A .. 

C A A F p » a*F*o6»FooFa A 

£ «F a FAF«D“5A »°F*F 

C # t ’FuDAA «4 F»o9A 


_. .C .... 

c c c 

_ C„ C C S «.C_C__F. 

CC CCC c cccc 


c C # r FuDA A MF*o9A A 

.. 6 . CCCC _C..FC_3_CCC C C AFC“ » «A *7“ AA F# 

C C CCC C C CC C A 2 FA Fo«Ao„» #F 

_c c c. c c ,c cc #.. . ce afc«<i«i>d a 

C CC CCC C C A l* CC A • MFF *«« AF 


-C.-C- 


", 90 


. — a 

I 


c c 


F_. 

A 




.2,7 


A. F «F AS°ik>DA A _ 
B C AAF *AF «F «AC* 

_A FF F * <F0*A A. 

A A A<*C A AAA AA A 

,.T._ A# CA ** A «A 

F # A* AAAD 

* A. 4 .A A_ 

A 

A t 


»C , 6 ... 


A A AA 

F_ A D 

A A AA A AAA A 

- - 

A 

AA 

A “ 


» 

■ » 

-t- 

f 
-f 


t 

■ t ■ 


i i „»♦ • i, + , i 

-5 , 4. :f.3 , Q_ 

*6,0 -4,8 -3,6 


,, + 1. I*. *, I. 1*11, .♦,,,,*»tt. + I 

-IjflL— __ *j 60 . 60 .'. ... 1,6 3«0 .A , 2 . 

- 2,4 - 1,2 0,0 1.2 2,4 3,6 


• — r» ■ 

I*. . 


4.6 


CANONICAL VARIABLE 1 
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OVERLAP OF DIFFERENT GROUPS IS INDICATED BY * 

... 14 4-4 + . t.< . + » ... * * «.< > ^ » »-* I 
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APPENDIX BB6 

Discrimination Analysis of RICE County With 
Prior Probabilities and 1 NON-AG RICULTURAL 1 Category 
Not Used to Calculate the Discrimination Function 


8K0P7H - STEPWISE DISCRIMINANT ANALYSIS. 

health sciences computing facility'""' 

UNIV ER S I TY OF C A LIFO RnIA, LOS ANGELES 


in this Version of‘bmof7m 

— GROUP COOES OR OUTPOINTS MUST BE STATED. 


"PROGRAM "CONTROL INFORMATION 
PROBLEM TITLE = ‘RICE CO SAMP. 1.*./ 

INPUT ‘ 

VARIABLE = 20. 

FORMAT = '* t2A5, 12F5. 0/6F5. C> * . 

CASE =660. 

UNIT =12./ 

VARIAB AOC = 1, 

NAME = * RO V ' , ' COIU I1N * ,'* B4D1 * , ' "B5D1" • , '’36D 1 * , ‘ B7D1 * , * 64 J2* , 
•B5C2S * 66C2* , '6752* ,* E4C3' ,*35D3* ,*6603', 'D703* »* 340 ,* » * 3504* » 
•B604',*S7C;4',*CROP' TYP*7‘S0IL- TYP-'t'CKGP^SOL 4 ". 

USE = 3 ,4,5, 6, 7, 8, 9, 13, 11, 12,13; 14, 15, 16, 17, 13, 20. 

LABEL .= It 2 . 

GROUP = ‘CROP TYP*./ _ 

"GROUP CODE = 1,2, 3, 4, 5, a. ~ . ~ 

NAME = •HINTRMET*, 'GRASS* , "CORN 4 , 'SUMPALO 1 , 

•NON AGk* , ‘GF.ASCP.G* . 

USE = 'HIUTHHET* , 'GRASS', 'CORN *, ’SOMFALO* ,'GRASORG* • 

’PRIOR* = 0.359," 0.012 A, 0.1S0, D .07’9T - U. Oil, 07ttT77 
TRANSFORMATION 

X(21> = X ( 19 > *X {’ 201 • / 

SAVE 

UNIT = 10. 

CODE = 'RICE CO*. 

LABEL = 'RICE CO* SAMPLE 1 RAH DATA'./ 

PRINT STEP. 

CLASS - 1 , 2,3, 4 ,5,6 , 7 ,8 ,9,l0 , if, 12, 13,14, 15 . / 

PLOT CANON. 

GROUP = L,2,3,'4,'5,3, 

GROUP = 1, 2, 3, 4, 0./ 

'“DISCRIMINANT METHOD = 2. 

FORCE = 0. 

STEP = 4 O’." 

JACK. / 

END/ 


PROBLEM .TITLE . RI CE. CO SAMP. 1. 


•HUMBER OF VARIABLES TO READ IN. 2U 

‘ HUMBER OF VARIABLES ACi)Eu*3Y TRANSFORMATIONS. . * "l 

TOTAL DUMBER OF VARIABLES 21 

’"NUMBER OFCAS'cS'Yo READ in 66Q 

CASE LABELING VARIABLES ROW COLUMN 

' LIMITS A t.O HISSING VALUE-CHECKED’ BEFORE TRANSFORMATIONS 

INPUT UNIT NUMBER 12 

“REHINO INPUT’ uMT" PRIOR TO READ I.4G. . DATA. . . Y*ES 


INPUT FORMAT 

<2A5,12F5« 0/6 F5 ■ 0 ) 


BB6-1 




'INTERPRETIVE” TRANSF'OS'HVTriOfrs - 5T5E 

CROP^SCL = CROP TYP * SOIL TYP. 


VARlABuES'TC E 

__ 3 







E US EU 
3401 

«f 8501 

5 3501 

6 

Q701 

7 S402 

3 

13 

B SOS 
6603 

9 8 602 

14 8 7D3 

TO arc 2 

15 8404 

11 

16 

8403 

8504 

12 B503~ 

17 8604 

. - ia 

6Yu4 

2'fi S'OlL" TYP 





ivLEfNAwCcL* « « 

• • • • • 

070 10 





F-TO-ENTER . . . 


4.000 

* 

- 



r-TO-REMQ * • • 
METHOD . . , ♦ • 

• • • * • 

■ 3.995 : 

2 





1 -UrXtU LhV-L . , , 

0 





_ MAXIMUM NUMBER CF STEPS. . 

40 





PMlUK PKUBABi LITIES. * . * 

G735SC0~“0. 02700 

“urn's 0 sis 

0.07900 

“ D^Tl'f 1 fi C 

H . 3470 0 


oh POKE TRANSFORMATION 



INTERV4L““RANGE 

VARIABLE 

MINIMUM 

MAXIMUM MISSING 

CATEC-GRY 

CATEGORY 

GREATER 

LESS THAN 

KO. NAMi 

LIMIT 

LIMIT CODE 

CODE 

NAME 

THAN' 

Oft lD'OkL “TO 

19 CROP TYP 



“170700 0 

wltfTVJriET 





2,00000 

GRASS 

* 





3 * 0 C 1 C C 

CORN 



— 



4.00000 

SUFFALO 



- 



5. 0 0 030 

NON AGK 






3.00000 

GRASORG 


- 







• 

riLt iu MKilt jflvc FILE ONTO 15 NOT A SAVE FILE. 

HimetK or OAits klaUi . 


♦ 6b(j 



- 


BB6-2 


&B6-3 


"means" 


GkOUP * 
VARIABLE 

WINTWHET 

GRASS 

CORV 

SUH-ALQ 

nonISUr - 

SR A S' O' RG 

SPT- y S 


3 

09 Cl 

25 . 50 £33 

22.81250 

22.47059 

22. 4807? 

21. 71429 

23.05170 

23.79939 


4 

05 01 

29. 66295 

19.93750 

20.23529 

19. 59615 

18.71429 

23. 48035 

21.86963 


5 

B601 

29.10127 

27.3125 0 

23.22689 

24. 84615 

22. 71429 

26. 02493 

26.57274 


6 

B701 

19. 78059 

14.43750 

11.42017 

. 12. 8u 769 

11.85714 

13.39738 

13. 6 17fal 


7 

09 C2 

3k. 67039 

34.9375 0 

34.95798 

-35. 76923 * 

33. 00000 

36.91266 

36.60337 


8 

8502 

33. 89368 

35. OuOOO 

36.85714 

36. 09615 

33. 142 86 

39. 02620 

36.4160 7 


9 

0602 

99.97257- 

45.93750 

40.39496 

47. 384o 1 

48. 71429 

47.51965 

4b.66j55 


10 

87 02 

26, 54 G 06 

24.75000 

20.35294 

24. 50000 

26. 0 00 00 

24.10344 

24.35069 


11 

0 9 03 

32 .85659 

31.8750 0 

31.12605 

33, 6346 1 

33.71429 

35.72926 

33, voo52 


12 

0603 

32.75 549 

28.81250 

27.69748 

34. 53 7o9 

34.14286 

37. 77729 

33,64319 


13 

8603 

30 . 79747 

41. 75000 

43.38655 

38. 40 07?"“ 

39.57j.4T 

" 42. 53712 

40.99234 


19 

8703 

18.59916 

20.37500 

22.48739 

18. 11538 

18. 71429 

. 20.17031 

15.86371 


15 

0909 

39.45992 

35.3750 0 

30.27731 

39. 05769 ” 

37.42857 

36. 37555 

’ 36.57274" 


16 

05C9 

43.66481 

35,31250 

24.63025 

42. 55769 

41.28571 

37.80349 

37.84380 


17 

B6U4 

48.91561 

44.61250 

52.453 78 

46. 80769 

44.85714' 

45.52402 

48.10260 


18 

37D9 

23.86920 

22.81250 

30 . 428 57 

22. 5GQ3Q 

21. 71429 

' 22.61135 

24.48651 


20 

SOIL TYP 

2.43038 

2. 31250 

2 i 51261 

2. 4oi54 

2.42657 

2.29258 

2*39663 


19 

CROP TYP 

1.00000 

2. 0000 0 

3. 00000 

4. 00000 

5.00000 

8.00000 

4.08270 



COUNTS 23 7. 16. 119. 52. _7_. 229. _ 553. 


STANDAkO DEVIATIONS 


GROUP » 

HINTWHST 

GRASS 

CORN 

sumfalo 

NON AGR 

GRASORG 

GPS. US 

VARIABLE 







• 

3 06C1 

4.88392 

3.6917 7 

3.50985 

2. 33885 

2. 75162 

3. 44701 

3.98209 

4 B501 

7.55741 

5. 84772 

5 .43483 

4. 16926 

"3.26137 

5. 42378' "' 

' 6.22012 

5 06 C 1 

7.30671 

6.70044 

b, 96777 

4. 10349 

4. 23140 

6. 33970 

6.69259 

6 0701 

3. 74b52 

4.04916 

4.39357 

2. 5d 22 8 

2.' 79455 

3 V 7 9 1 £ £T 

3 i 8 2k5 2 

7 B<*02 

4.32294 

2.64496 

4.26733 

4.76537 

6.63775 

4. 53342 

4.39513 

8 850 2 

8. 17013 

5.05964 

7.22318 

8. 49G50 

9.92352 

"0,77093 

"6.19422 

9 0602 

6. 22021 

6. 28722 

8.32926 

6. 04283 

4.30946 

6. 47097 

6.72657 

10 8702 

4 . 57O0'2 

4.58258 

4.37356 

4. 01712 

5. 16398" 

" 4. 05591 

4.31705 

11 0403 

4. 88647 

2.71-493 

3.5C195 

5. 15 o-»9 

. 5.52914 

5.47210 

4.87106 

12 0503 

8.44104 

5. 022d6 

6.28363 

9. 26 lJ i) 

8. 09174 

10. 02489 

8.7 0 635" 

13 6603 

8 . 12046 

6. 65833 

6.600 09 

’ 7.94217 

6. 75419 

8.82404 

8. 083G4 

14 07D3 

4.47625 

4.09675 

3.93779 

3. 9340 3 

3. 450 33' 

4.75282 

4 . 4 3 64 b 

15 0404 

4. 5663C 

3.32415 

3.56519 

4. 84834 

3.73529 

4 , 43160 

4.35022 

16 B5D4 

0.23480 

6. 0 2ul 3 

7.18150 

6.48161 

6.65117 

6» 2 680 3 

'8.04019 

17 Bb04 

7.22704 

6. 15596 

6.07125 

5. 9073 4 

6.36209 

7. 13931 

6.88233 

16 0704 

3 .98589 

4 . 6b 35 2 

5,16601 

2. dXfd’9 

3;25i'37— 

• "3 '."8 9 6 0 5 

— 47 1h 0 6 5 

20 SOIL TYP 

0.63145 

0, 47871 

0.50195 

C. 64051 

0. 53452 

0. 56738 

Q. 58477 

19 CROP TYP 

6. 

0. 

u* 

0. 

"o'.~ 

~ '0. " 

"”0. 



~ STEP NUMBER O' 



f~to — roRCc 

REMOTE LEVEL 

? 

♦ 

VARIABLE 

F“T3 

ENTER 

r OKLt 
LEVEL 

TOE ERAfTDt 


UF= 4 &4y 

* 

Uf- = 

4 0 4 0 




* 

3 0401 

17.679 

1 

1.GQQG30 



"* — 

4“ B&UI 

18*97 7 

i 

1. C uu C 0 0 



* 

5 b6L*i 

17.177 

1 

1. 0 00 000 



— * 

E a 7Z7I ’ 

““rSTi? T~ 

1 

1. OOijOOO 



* 

7 B4C2 

8.493 

1 * 

1. GG3C30 



* 

3“350 2 

rr;37 2 

1 

1.003005 



* 

9 0622 

37.123 

1 

1. CQCG30 

. 


- ¥ 

10 B7L2 

4 0.99 3 

1 

i. ococad 



♦ 

11 0453 

20.434 

1 

i. oc-ucoe 



* 

irrsrs - " 

““2 8775 5“ 

i 

1.TSDCC0O 



* 

13 B603 

10. 36 0 

1 

1. OOOCGO 



¥ 

14 srcr 

17. 56 4 

1 

i. 3 u o o a o 



*■ 

15 B4t4 

9 3. 0o5 

1 

1. 0 GO 0 3 0 



* 

16*B5C4 

1167159 

1 

1. 000030 



* 

17 B6l4 

22.129 

1 

1* COG DOG 




IS - 5 7 i?-l 

77 .371 

A 

i.uOuUUJ 



* 

20 SOIL TYP 

3*423 

1 

l . odoooo 
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STEP NUMBER ~6 ' 

variable entered 6 uroi 


VARIAELE 

F TO FORCE 

♦ 

VARIABLE 

F TO 

FORCE 

TOLERANCE 


REMOVE LEVEL 

* 


ENTER 

LEVEL 



OF* -4 643 

* 

0F= 

4 642 


4 650i 

9.520 1 


- 3 B4ui 

0.744 

1 

0. 36975 0 

6 67(31 

5.631 1 

* 

5 6661 

0.316 

1 

3. 061829 

1C E7D2 

8.757 1 


7 3432 

2". 3C 5 

1 

G« ^ !?i? o*> 3 

12 6503 

22.267 1 

♦ 

8 8562 

3.568 

1 

0. 714539 

16 6504 

42.059 1 


9 8602 

2.99 6 

i 

3.156433 

16 67D4 

64.975 1 

* 

11 B463 

2.474 

i 

0.D79214 



♦ 

13 B603 

2.719 

i 

Q. 463426 



* 

14 3703 

2.531 

l 

0.602599 



♦ 

15 8464 

0.556 

i 

0.091737 



♦ 

17 B664 

1.438 

l 

0. 065066 



* 

"20 SOIL TYP 

2.591 

l 

0 .853113 

U-STAT ISTIC 

CR HlLKS* LAMBDA 

0 . 3 0 8191? UtG REtSQF FREEDOM 6 

4 646 

APPROXIMATE 

F-STATISTIC 

37.527 DEGREES 

OF FREEDOM 

24.10 2244.37 

f - MATRIX 

degrees of 

FREEDOM 

= 6 643 





kinthh grass 

CORN 

SUMFAL NON 

AG 



GRASS 

4.C3 






CORN 

141.11 19.70 






SUMFAL 

6.60 4.40 

72. 31 





NON AG 

1.51 1.73 

14.32 

0.42 




GRASOR 

22.82 4.47 

126.50 

5.00 0.97 



- 

CLASSIFICATION FUNCTIONS 

, GROUP = WlNTWrl-T 

GRASS 

CORN 


Tm*T 

VARIABLE 







4 B5D 1 

0.04977 

-0. 05556 

BT16498' 

-0. 1 7 413 

0V01279 

6 B7C1 

0.26622 

0. 41346 

0.05 795 

0. 20951 

0. i 8918 

10 B7C2 

0. 70666 

0.74674 

0.45517 

0.62630 

5.66173 

12 BSC3 

0.32635 

0. 25838 

0.26741 

0. S 

6294 

0. hO 734 

16 B 50 4 

0 . 41176 

0.29355 

0.13434 

Lr * k 6*f 3 2 

0. 35453 

16 B7D4 

0.98679 

0.95061 

1.51043 

0.9 

5073 

0.93979 

CONSTANT 

-39.12269 

35.27977 

-36.63466 

-37.67961 

-35.43064 






CLASSIFICATION "MATRIX” 


GROUP 

HfcKU tNT 

— KUF3TFT 

"OF" CAFES" 

CLAS'STFIE 

TTTfTnr 

"GpETSUF - -” 


CORRECT 








WInThHET grass 

CORN 

SUmFALO grasorg 

WlNTWHET 

63.7 

151 

1 

11 

0 

74 

GRASS 

0. 

3 

r 

"2 

u 

6 

’ CORN 

79.6 

12 

0 

95 

0 

12 

SUMFArC~ 

0 « 

.21 

0 

1 

0 

~30 

MON AGR 

0. 

2 

Q 

0 

0 

5 

GRASGRG 

70.7 

6'i 

0 

6 

a 

162 

TOTAL 

62.5 

2'55 

i 

i£5 

“5 

269 


J A Ck£k IT ETT'CCT'S’SI FIXATION 


group pc.rc 6nt — a urge jrw-cits £ s~xta'st iFrEX^u to~g‘rxxi p — 



CORRECT 


"67 ASS 
1 




WINTHHET 

62.9 

"WlfiTwHET 

199 

CO iST 

11 

SORFATO 

1 

GRAGQRC 

75 

GRASS 

0. 

6 

“5 

2 

5 

6 

CORN 

79.6 

12 

0 

95 

0 

12 

" SUMFALO*' 

U. 

21 

0 

1 

0 

30 

NON AGR 

0. 

2 

0 

a 

0 

5 

■“ 'GRASOSG 

69.9 

63 

c 

6 

c 

~rec 

TOTAL 

61.9 

255 

i 

115 

1 

~Z5&~ 


- 

5UMKA-JT 

TABLE 





STtr 

VARIA8LE 

F VALUE To 

t'OMtsER of 

U^STATTSTT 

X IPPFOXIfiXTE— 

nukeer 

ENTERED REMOVED 

ENTER OR REMOVE 

VARIABLES INCLUDED 


F-STATISTIC 

1 

16 B5D4 

116. 1591 

1 

0.5824 

116.159' 

2 

18 6704 

64.5442 

2 

0.4163 

88.946 

3 

12 85D3 

25.6963 

3 

0.3588 

67.413 " 

9 

4 ESDI 

9.6387 

4 

Q. 3381 

52.492 

5 

10 67C2 

9. 4544 

5 

ST3194 

43 .669 

6 

6 B701 

5. 8310 

6 

0.3082 

37.527 
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Percentage of Variation Between Groups Explained 


Eigenvalues 

1 .52504 

0.21103 

0.03195 

0.02824 

* : 

Percentage 

84.90 

11.75 

1.78 

1.57 

Canonical Correlations 

0.77715 

0.41744 

0.17596 

0.16573 


VARIA BLE CO EFFICIENTS FOR CANONICAL VARIABLES 


4 ESDI 

Q. 04604 

-0.04759 

-0.12337 

-0 .10139 


6 B7D 1 

-0.05456 

-0.06878 

-0.03432 

6.15005 


10 6702 

-0. 0 70 BO 

-0.03910 

-0. 1C350 

0.06512 


12 B503 

-0.02592 

0.08052 

-0.03893 

-0 .07313 


16 BSD*. 

-0.08278 

-0.03467 

0.10160 

-0.05339 


18 B704 

0.17102 

-0.06715 

0*07130 

-0 .098/4 


CONSTANT 

1. 3 7220 

3.14749 

1.53011 

4.47417 


GROUP 

CANONICAL VAfcJABLbS bV A L U AY £G A i GROUP 

KEANS 


WlNTh’HET 

-0. 65664 

-C .53291 

-0. 04744 

-0 * 04055 


GF.ASS 

-0.10481 

-C.177Q9 

-0.02529 

1* 05o67 


CORN 

2.60333 

-0.04903 

0.02476 

-0.02252 


• SUKFALO 

-0.83325 

0.19772 

0 • 5 9093 

-0. 61134 


NON AG ft 

-6.94528 

.0 .30912 

0.40 115 

0*2010 Q 


GRASCSRG 

-3.47697 

0.54446 

-o. 09620 

-0. 01743 
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GROUP 

Mean 

Coordinates 


Symbol 
for Cases 

Symbol 
For Mean 

Winter wheat 

-0.66 

■0.53 

A 

1 

Grass 

-0.10 

■0.18 

B 

2 

Cc.-n 

2.60 

■0.05 

C 

3 

Summer Fallow 

-0.83 

0.20 

D 

4 

Non-agriculture 

-0.95 . 

0.31 

E 

5 

Grain sorghum 

-0.48 

0.54 

F 

6 
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APPENDIX BB7 

Discriminant Analysis of RICE County Using Combined 
Classification Variable Incorporating Both 
Soil and Crop Types 

(Linear contrasts separated crop categories only) 


Transformation of Original Variables 


1 SUSRCUTINF TRANSM * ♦KA_S£_, NFROB » USE) 

CCruCN/G ■TCi'e/FAO (17) rms '■ 

OIMLNS ICN X U ) 

'if t (x (?:■) .1 t, i .rr. ttir.it x C2'c) _ .'5'r.T;'9 iTirsirvyi i<n — 

IF(JX(?0)_.L T_, 2.1) .GT.l.g) ) X(21J 5 XHS) + 8 

'.if f tx (20 .l s.i) . a Tit. ; {x (? o kg 7T2T911 'xT 2 'n = “x n^T+T 

fetufn 

e . f *h o - ‘ “ “ ” 
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ShOP - STEFMSr 07 SC U I t*I N'A NT ANALYSIS. 
HEALTH SCl-FlCJS "COMPUTING FACILITY “ 

UUV5FSITY of CALIFORNIA. LOS ANGELES 


IN' TrlS've'SICfT OF Os'JF?i ’ " 

-- _|?FOJJP COCF S OR CITPCIUTS MUST 3E STATED, 


PROGRAM CONTROL INFORMATION 

PFODLE M * . 

TI T LL* ~ "R ICE CO SAMPLE 1 RAM DATA "WITH SOIL CONTRAST *T7 

: input 

‘VAPIASt-E =‘2T. 

FORMAT = * (ZA5.12F = .-i/gF5.0) * . 

" LAST. = 6 cQ . 

Ut IT - 15. 

G'FCUF' = 15.7" - ' 

VA-IAE ADD = 1. 

NAME = * i- 0 h * . •"CCLl'M N’.'KA'oi*, , 33'C5"* . * 8oCl * , * B7 01 *' , * STS’ * 

* £532* £602* , *3702 • ,*34C3* , 'DSD?* , *36C3*, *3733* . *SV> 4 * , * 3504 * » 
* 5oC4* , * i;7 !•* * . *C C UP TYF * . * SOIL lYP * , • CRCP&SOL* . 

USE = 3,4,5,6,7,3,1,10,11,12,13,14,15,16,17,18. 

Lt'fcEL ='l72. 

GPCIJP = * C -CP^SOL * . / 

GROUP " 

GOL'f = 1, 4, 3, °,1S, 11, 12, 12, 16, 17, 16,19,25,21, 24. 

NAME = WlfiTVh Ti, eOmPA lC i t G“ AMSCRl, H1MT H T? , 3ft A S3? »C0 RN2, 
SUMFat,G2,N0i:AG2, GRAINS CR2 , MINT MHT3 , GRASS 3, CORN 3 , 

"SOM F O.L C 3 , N C N A C- 3 , G'N A t ! S 0 R I . 

USE = 1,2, 2, 4, 5, 6, 7,1, 1C, 11, 12. 13, 15./ 

“SAVE ' 

UNI 1 = 1C. 

'code' = ' R i C L CO* 

LAEFL = * F I C F CO SAMP i WITF CCUTRAST VARIABLE*./ 

PRI'lt' STL P. 

CLASS =_ 1 ,J? .3,4 , 5,6,7,8,5, 10 ,11,12,13,14,15./ 

PLOT CANONICAL./ " ' . 

DISC-' ii' IN A *'T M5TFCE- = 2. ‘ 

FCFCE = r. 

STT.F = 4-1. 

CONTRAST =' l?;«'l,-l.C';-l,-l,-l,-l,-l,0,-i,-l,-i,-l,-l7 
CCU T FAST - , 1 r ,“1,-1 0,-1, -1, -1,-1 i "1 f 

■ "CCNTRfc-Sf = C . - 17 -l", V, -1 , -'f - i 1 Tl 2 , - iV-V I -1,-1, ~T) ' 

OOlTStST = -1 -1,-1. -1, 0,-1. -1,-1, -1,-1, C, -1,-1 
CCN TP AST A -iTC,- 1,-1', -1, -l',T?,-i, -1,-1, -1,-1, 0,-1, -1 
CCNTPAST = -1, C'. -1,-1 .-1,-1 -1,-1 ,-1,-1, -1, 12, -1,-1 

CONTRAST = -1 -1,-1 . -1,-1, -173 

CON'T-A aT — — 1 , — 1 — 1, — 1 , — 1 , — 1 , — 1 ,12, — 1,-1 , — 1 , — 1 , — 1 .0 

ccnt eisr= -i,-i, %-i . - r,- _ r,“f7 r T.'r7-T,-i', 

GC NT- .A S T = -1, — 1. — 1.-1.13, — 1,- 1,— 1, — 1,-1, C* ,— 1, — 1,— 1,— 1 
CONTRAST - — 1, — 1,— A, — 1. 0,-1, — 1,— 1.— 1,— 1,13,— 1. — 1,-1,— 1 

CONTRAST = -1, -1, -1,-1, -3, 13, -1,-1. -1, -1,-1, 3,-1, -1,-1 

contra st =“- 1 ; ' i , - it - 1 , - 1 vc , » i ; - i , - 1 , - 1 , - 1 . 1 3T- 1 , - 

CCNT-^ST — — 1,-1,— 1, — 1,-1, — 1, — 1,13,— 1,— 1,— 1, — 1, —1 ,0 , — 1 
CO NTr A ST = — 1 ,— 1, — 1, — 1 1— A» — 1, — 1,0, — i, — 1,— 1, — 1,— i, i“3 , — 1 • 

JACK./ 

END/ 
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variables 'to P? Oslo 

3 3<*L1. 

~”e «5c?" 

n t.6C3 

1 6 fi 704 ' 

"t c rrtPrcSFTi Fl'sTiT'sFTciFi £0. “ * " 

Thf F I c ST iz_ & f- FJJ5 ED. 

TCLf-vihOf. <3.013 

'F-TO-r M'“f , 7. i 7: . 4 . no 3 

F-TO-FSMJOVE , _j_ . 3.996 

HCTt-cit:"'. .“T . .... ' ?: 

MAXIMUr- FORC'D LEVEL . . 3 

MAX T Blit- tiUM'JER ~CF” STEPS’.' . t» 0 

PMC* FFGBABILIT IE3. . . , 0.07692 _ 0.37692 0j.076S2 C. 37692 

“ n 07 60 2 0.27692“'" 0.07692” 0*. 07 69 2' 

' INTERVAL RAflG? 

CATEGORY CATEGORY GREATER LESS THAN 

co^g “ tViwE than'"" “ ctr equal to 

"VoaiCtf wiijf wVfi 

4, 0 C 00 0 SUCFAL01 
' 3 V 3 C 0 3 0 C- R AN SOP 1 

9.00CCO MN1WHT2 

In. 0 ^ C C'6 ''“CRASS? 

ii’. oc;i<i corn 2 

12. 0 0 tea SUftFA L02 

IS. 0 5000 N0NAG2 

16.00000 “GRANSOR2 
17.3CGC3 MN7WHT3 
18 .‘0 00 5 0" “GRASS.f ' 

19. 0 C 0 00 CORN 3 

23. DCLC 0““ SUM e AL03 “ ' 

gl.OC.Ot. C N0NAG3 
24 . 3 r. sTo GRANSCE3 


' ELFOR6 TRANSFORMATION 

VA^IAPL-: MINIMUM MAXIMUM MISSING 

’ n o . “ t . a mc " ‘ Limit' '""li'mit~ coce 

" 2 i cTopVsol" 1 


0 . 0769 g 0 . 0 769 g C.0769 2 0. 0769 2 . 

07692 3,37692 0.G769? 


4 35C 1 5 96D1 6 B7C1 7 3402 

9 ”3601“ “ 10 6 702 . li BA'0'3 ' T2 E50T 

14 97D3 15 54 04 16 3 50 A 17 B60 4 


FILS TC WRITE SAVE FILE ONTO IS NOT A SAVE FILE. 


tlUHSSF OF CASES RE AC . 
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SUMF ALO 1 


G« VISO-?! 


ML A NS' ' 

oTgUp-S HI HTWhT 1 
VAPI APW 

1 IW1 20.75OC9 2?.f-9?1i 

4 5CC1 I7.ay«(iq__ __10.75DO 0__ 2 1 . 9 P 9 j'J 

5 »6C1 ' "22.54444 ~~ ?U.’7 500-J " '23. or. DO J‘" 


6 H7C1 

12. ?.?. >?? 

12 . 25 00 C 

10.32700 

7 (;4C? 

72.61111 

3 0. 0 0 0 0 

35.76923 

0 135 C? 

31, oouon 

27, 20900 

34.00000 

9 H6C? 

'" "44.0 1*7? 

'31. 75' , ' , 0" 

""' 49.97692 

10 t‘7n? 

2^. cuo on 

16.250:10 ' 

25.46154 

11 f;4C3 

■31.2777 8 • 

32. 55 C9 C 

33.61538 

1? f 1 ! C 3 

2 >. ft&Fr.7 

32.5000 3 

32.07592 

13 6 r 3 

.37 . ECriti 

42. 7 5 09 C 

37. 37692 

14 (J7C3 

If . C*rr<j 

20.59990 

18.0 0(1 Vj 

15 A4C4 

77.55556” 

,71. Oft 09 0 

"T»1.63k46 

16 95C4 

39.05556 

29*5 0 on 0 

45.69231 

17 6 i. 0 4* 

" ~ M. . 72222 " 

— 36.5 0 00 0 

*15365 

18 B7D4 

??. ?2??2 

18. COO m 

21.92330 

21 GFCFUSCL 

1. r:C( 0 

4.00490 

e . 0 0 0 0 0 

ccunrs 

1ft. 

4« 

V. 


Gf'.QUP = .HINT SV T .3 (TP 4 Si 3' TTCFN3 “' 

Vt^IAFU 

' V ai'fi 2>.'. 12333 21.00CCC 22.8E2“46 

4 S'n 29.B4U7 1(V.F>0000 ’ 2l.lf.393 

n 56C : ItV'rsrM '"29.2'nnr 2 c "if;l*59'0 

<> i?7ri _ 19. 89107 _17. 20910 12.70492 

7 B4C2 ' 34.58*33 ~ 36.20900 ib.-2fc?3'"' 

'1 C: c j C 2 33.79(33 3 6 . 4 Q 00 Q 39.0flS25 

'« - s ft C 2 _ 5*3 79 in 4ft, 40000 4?.',47541 

1C 97 C? 2 7 , 7 C r '■ 1- 26.23000 21. ->3607 

"'ll Q4C3 34 . 17 5 C v” "32. 60190 3i'.5C920 

12 6902 3r.lfeFf7 3 ? . 0 3 *) 4 f: 2J>. 95Q52 

'13 99 C 3 ' ' 41.4 6 61; 7 ' 4V 1 89 3 3 0 "45.2 7 6 69 

1 4 n 70 3 1° .991(7 1 9 . 8 OOP 0 23.3 737 7 

1 *r *H 4 0 4 ' 34, 7b 6 ft 7 36^ QUODO 30.44262 

16 65 C 4 44.39167 35.09910 2_4.90t64_ 

17 0604 ~ 51. 2(16 7 3" 46'.'6'0C0'0 ' 53".65S74 

10 67C 4 25.15033 25.23 3.T.' 31. 36 "66 

2i'CFCFS.'SOL " 17. CC C L 9 l'ft.'CCOCO lV.'O 0 Yo'G 

"counts' - iscT si rn 


W.NTWHT2 


C0FI12 


*Am$QR 


2 >7 50556 

24. 46465 
"2 7.35 05 9" 
13.J9099 

"35719 it V 
’34. 464 55 
40. 1317V 
2 5. 5 9 5 5 6_. 
'31.54545 
_30. 404C4_ 

i~S7YTf \ 8 
17. C 2 3 2 C 
■J-V5T42 5" 
43. 59a6 6 
"I6.050V9"' 
22 . 6 6 r 6 
9 . a 0 0 c a 


~2T; 63753V 

21 .454 55 
26.40455 
13. laif g 
" 24 . . 5636 *+ 
?V. 36 3 64 
~44‘; 61 4 14“ 
24. 99 n 51 
""3li 54 5 45" 
27. 3 o 364 
42 . lrft 62 
29. 63636 
" 35 ;39i; 9 V 
35.45455 
"44'. 000 PV 
21. 72727 
10. COO 00 


2 VO f TH 7" 
19.25862 
"21VK345" 
10. r f. 09 7 

TiiiniT 

33.67241 
“3771 5; 17' 
10.79310 
"30.7?4l4- 
29.77931 
41.3 ^655 
21. 34463 
"IGriTTCV 
24.34483 
”5 1~ '1 89 6 5“ 
2,9.4432 6 
"riTTrCTGV 


'"2?'.'50 00 0" 

19.95000 
"23.7SC0C " 

U.7540C 

"3T,T5c:V 

31.95000 
-49; 15010" 

26.45C0C 
”"31.'4CCG3 ' 
3Q.200Q0 
34. 7Z f Cu 
16.60090 

“4 113 3 cor - 
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Points to be plotted 
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APPENDIX C 

Morton County LAC IE Intensive Study Site 
Computer compatible tape coordinates 
FR 160 LR 359 

FC 270 LC 469 

20 Bands of ERTS data from 5 dates: 

October 23, 1973 
May 9, 1974 
May 27, 1974 
June 14, 1974 
July 2, 1974 
ERTS observations ID's: 

1457-16551 [reference scene] 

1655-16512 

1673-16505 

1691-16501 

1709-16494 

Rotation and distortion parameters for ground truth bonds io over! ay ERTS boncls. 

+ 15.7° Rotation 

Vertical Stretch .116 pel/pel at upper left 

Horizontal Stretch .05714 pel/pei at upper left 
Soil types taken from map of Morton County reconnaissance soil conservation 
survey from Soil Conservation Service, Washington, D. C. 1947, 

Crop types were identified from landuse data collected by ASGS, June, 1974, 
prepared by FSO, Cartographic Laboratory Earth Observation Division, 

S & AD JSC/NASA, Houston, Texas, September, 1974. 
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APPENDIX CC1 

Discrimination Analysis for MORTON 
Using Raw Data 
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GROUP CODES qr outpoint s must b e stated; 


PROGRAM CONTROL INFORMATION 

.PROBLEM. TITLE J 

•MORTON CO', Sample 1 DISCRIMINANT AfiALYSISi’i 
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APPENDIX D 


Saline County LACIE Intensive Study Site 

Computer compatible tape coordinates 
FR 300 ' LR Ul9 

FC 160 LC 289 

12 Bands of ERTS data from 3 dates; 

October 20, 1973 
April 18 , 197 U 
July IT, 1974 
ERTS observation ID's: 

1454-16374 [reference scene] 

l63h-l63kl 

1724-16313 

Rotation and dis tor Lion parameters for ground truth, bands to cycrly SETS 
bands . 

+ l 6 . 0° Rotation - 

Vertical Stretch Ool pel/pel at upper left. 

Horizontal Stretch 0=05714 pel/pel at upper left,. 

Soil types taken from map of Saline County reconnaissance soil conservation 
survey from Soil Conservation Service, Washington, D. C. 1946, 

Crop types were identified from land use data collected by ASCS, June, 

1974, prepared by FSO, Cartographic Laboratory Earth Observation Division, 
S&AD JSC/NASA, Houston, Texas, September 1974 
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APPENDIX DD1 

Discrimination Analysis for SALINE County 
Using Soil Type 
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_JLi3527l 

=0,39997 
-n ’,1 944? 

SOY BfcAN 

0,68159 

=C ,5877b 
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GROUP 

Mean 

Coordinates 

Symbol 
for Cases 

Symbol 
for Mean 

Winter wheat 

0.07 

-0.01 

A 

1 

Grass 

-3.28 

1.49 

6 

2 

Corn 

0.49 

-0.32 

C 

3 

Non-agriculture 

0.61 

-0.31 

D 

4 

Grain sorghum 

0.36 

-0.19 

E 

5 

Soybeam 

0.86 

-0.59 

F 

6 
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APPENDIX DD2 


Discriminant Analysis of SAUNE County 
Without Using Soil Type 


BrJP7M - STEFWISE DISCRIMINANT ANALVSIS. 
HEALTH SCIENCES COMPUTING FACILITY 
UNIVERSITY^ OF CALIFORNIA , LOS ANGELES 


IN THIS VERSION OF EMDF7M 

— CROUP COCCS OR GUTPCIN TS M UST BE STATED . 


PROGRAM CONTROL INFORMATION 

PROBLEM TITLE = _JS_ALINE CO. SUP i. ERTS + GT‘./ 

INPUT 

__ UNIT = 12. 

CCCE = ‘SALINE C*. 

CONTENT = ‘DATA*. 

LA EEL = ‘SALINE CC SAMPLE 1‘./ 

VARIA6 ADC = C. _ 

NAME =' ‘RCK*, ‘COLUMN*, * BAD 1* , ‘ 6501* , ‘ B6Q1‘ , ' B701 * , ‘ BA 02 ‘ , 

'65C2*., ‘0 ECc* i ' P.702 * , • E_AG3^,‘ E5D3 • , • 36 03 ‘ , ‘ E703‘ , 

*CROP"’tYP * , 'SOIL 'tYP * , r CROP*SOL* .” 

U.S E = 3 , A, 5,6 .7. 6. 5, 10. 11. 12. 13, 14. 

"LABEL = i , 2 . 

GROUFIHG__=__ *C FCP TY P*./ 

G ROUP 

• CODE = 1,2,3,5,8,11. 

NAME = ‘ HI NT WHET ' . * GR A SS* »’CORN*» * NON AG* , 

1Q.SAN_S_0.PG1 ,1 SC Y SEAN*./ 

PRINT 

STEP. 

CLASS = l,2,3 r A,5,c*7,e,S,10,il,12,13,iA,i5./ 

PLOT 

'canonical* 

GROUP - 1.2.3. 5.8.11./ 

DISCRIMINANT 

METHOD, s 2. 

JACKKNIFE./ 

N 0 /_ ‘ , 1 : 


PPODLEH TITLE SALINE CO. SMP 1. ERTS + GT 


NUMPFP OF VA si OGLES TO FEA3 IN 17 

NUMBER OF VAFIAELES flQOEC BY_TRANSFORMATIONS._s. 0 

TOTAL NUMBER OF VARIABLES 17 

NUKE pp OF. CASE S_ TO_ »EA0 IN 1030 000 

CASE LABELING VARIABLES P.O H COLUMN 

LIMITS Ar.D MISSING VALUE CHECKED BEFORE TRANSFORMATIONS 

INPUT UNIT NUMBER , . .* . . . . . \ . ". / 12 

REMIND.. I NPU_T_ U.F I T PRIOR TO PEADI NS. ... . DAT A ._. Yg.S 


DD2-1 


BEPRODUCBXLITY OF TH§ 
ORIGINAL PAGE II ?§©it 



VARIABLES TO EE USED 









3 B601 

c 

B5C1 

s' 

B6D1 

6 

8701 

7 

3402 

b B5C2 

9 

06 0? 

10 

87 C2 

11 

9603 

12 

8503 

13 6603 

16 

B7C3 








TOLERANCE. . . 
F- t o-£MLR . . 


0.01-3 

4.000 




F-TO-REMOVE. . 


3.996 




METHOD .... 


2 




MAXIMUM FORCED 

LEVEL . . . 

0 




HJXIMUA HUMBER 

OF STEPS, . 

34 




PRIOR PROBABILITIES. . . . 

0.16667 

0.16667 

0.16667 

Q.16E6? 0.16667 0.16667 


BEFORE 

TRANSFORMAT 

ION 


INTERVAL RANGE 

VARIABLE 

MINIMUM 

MAXIMUM 

MISSING 

CATEGORY 

CATEGORY GREATER LESS THAN 

NO. HAH” 

LIMIT 

LIMIT 

CODE 

• CODE 

NAME THAN OR EQUAL TO 

15 CROP TYP 




1. OOOCO 

WHIT WHET 





2.00000 

GRASS 

' 




3. OOOCO 

CORN 


' 



5. oceoo 

NON AG 


6.00000 GSA fSORG 
11. 05 0 00 SO* 1 BEAN 


MJMBER_0 F JC A * £5 RE AD 576 
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MEANS 


VAP] 
3 
t ♦ 

5 

6 

GROUP * 

:able 

WINTWhFT 

GRASS 

. CORN 

NON AG 

GRANSORG 

SOY 3E&N 

ALL GP 

P4C1 

0501 

23.89231 

21.15385 

23.86667 

22.46667 

22.33333 

19.00000 

22.50000 
20. 0.0 000 

22.93578 
19. 26605 

21.0 0952 
17.28095 

23.56965 
20. 64634 

8001 

B7C1 

24.10000 

11.84872 

26.30000 
12. 96667 

25.16667 

12.33333 

21. 50000 
10. 83333 

22.69725 
11. 137fcl 

22.47619 

10.85714 

23.09547 

11.74042 

7 

6 

9 

10 
11 
12 
' "*1 3 

14 

15 

" C D UN 

6402 

65C2 

31.38462- 
27. 6461.5 

32.66667 
29. 53333 

32.0 0 0 08 
3t .11111 

31. OG 000 
20. 16667 

31.70642 
27 . 8 C 7 34 

32.19048 

30,23310 

31.55749 
2 7.9529 t 

6602 

07D2 

42.24359 
22. 72C51 

47.33333 

25.53333 

.37.6666 7 
19.50000 

39.50030 
21. 00 OC 0 

39.94495 
• 21.00000 

34. 00000 
17. COCO 0 

41.59930 

22.21254 

B 4 C 3 
B5D3 

34.63333 

33.93646 

35.56667 

36.21000 

32.38889 
‘JO .33 333 

33.63333 
32. 03300 

34. 36697 
33.48624 

32. 4?85? 
28. fc 6 6 ft 7 

34.47213 

33.64460 

B6C 3 
8703 

CROP TYP 
ITS 

37.19744 

17.57179 

44.96667 
. 22.00000 

36.50 000 
.17.38889 

39. 16667 
19. 66667 

37.25668 

17.53211 

36. 36095 
17 • 28571 

37.58362 

17.60135 

1.00000 

2. 0000 0 

3.00000 

5. OOQUQ 

a; ooo oo 

11 . ocooo 

2.8519? 

390. 

30. 

18. 

6. 

109. 

21, 

574. 


STANDARD DEVIATIONS 








GROUP «, 

WINTWHET 

grass 

CO RN 

NON AG 

gransokg 

SOY BEAN 

ALL GP 

VARIABLE 








3 

Q4C1 

3.12362 

2.81294 

2.80 755 

1. 37840 

2. 63268 

1. 80607 

2.96168 

4 

05 [1 

4.80359 

4.52376 

4 .91097 

3.52136 

4.Q2916 

2. 69214 

4.58267 

5 

06 01 

5 . 5 i»790 

5 4 4 S446 

3.56 e65 

2. 58844 

4.73268 

6. 35310 

5.36053 

6 

G7C1 

3. 29839 

3. 38645 

2.91043 

1. 72 24 0 

?. 730 0 4 

3.75350 

3.20C29 

7 

0402 

3.69127 

3.31489 

3.67823 

2. 0 G C 0 0 

3.29225 

3.80286 

3.59205 

3 

0502 

8 . 19S74 

5.9 523 0 

6.62339 

4. 30 891 

6.46999 

6.09020 

7.65198 

9 

8602 

C. 85169 

4,46699 

9.26092 

0.60341 

6.2S908 

7.72010 

6.78515 

10 

G 7 0 2 

5.16068 

3.49120 

5 .72148 

5. 72713 

4. 67856 

4.97996 

5.C3C63 

11 

B4C3 

3.54282 

3. 1^376 ’ 

4. 43434 

4, 02078- 

3, 52152 

1.77634 

' 3.5C541 

12 

05 C 3 

6.26381 

5.99980 

7.436GQ 

8. 12404 

6.62352 

4. G6612 

6.31470 

13 

B 6 C 3 

9.14884 . 

8.5*420 

7.51665 

6.67583 

9.15444 

5.52599 

8.95429 

14 

87C3 

5.15006 

4.64234 

3.72810 

4. 45720 

5. 32563 

2.79540 

5.06168 

15 

CROP TYP 

0. 

0. 

0 . 

0. 

0. 

0. 

0. 



STEF NUMBER 

1 





VARIABLE ENTERED 9 E6D2 



" 


VARIABLE 

P TO FOFCE 

* 

variable f to force 

TOLERANCE 


REMOVE LEVEL 

* 


ENTER LEVEL 



0F= 5 568 

♦ 


DF= 5 567 


9 B602 

12,877 1 

* 

3 

34D1 1.540 1 

0,796530 



* 

4 

B5C 1 1.445 1 

0. 745544 



* 

5 

B6U1 1.68 9" 1 

C. 931699 



* 

6 

87C 1 1.185 i 

0, 966690 



* 

7 

B4C2 1.534 1 

0.953241 



♦ 

8 

B502 1.450 1 

0,924713 



* 

10 

B702 0,90° 1 

0,127640 



* 

11 

B4C3 1,931 1 

0.980465 



* 

12 

65D3 2.G76 1 

0.948222 



♦ 

13 

B6D3 3.052 1 

0. 953965 

_ 


* 

14 

B703 3.348 1 

0,963743 







l-r^S-TATTSTK 

OF WILKS * LAMECA 

0.89818 78 

DEGREES OF FREEDOM 1 

5 568 

‘.^APPROXIMATE 

F-ST4TISTIC 

12. 

877 

DEGREES OF FREEDOM 

5.00 568. CO 

F - MATRIX 

DEGRFES OF 

FREEDOM 


1 568 


* 

FINTWH GRASS 

CORN 

NON AG GRANSQ 


GRASS 

15.66 





CORN 

7.63 22,83 





HON AG 

0.97 6.66 

0.33 



- 

coRcn 

Q.7 P 2 ? r.S 9 

1*7^ 

0 

*02 


SOY EE 

29,41 47.70. 

2. 63 

3 

,G7 13,52 



CLASSIFICATION FUNCTIONS 


GROUP = WINTVHET GRASS CORN NON AG GRANSORG SOV 3EAN 

VARIABLE ' 1 

3 06D 2 0,91758 i. QZ813 0,81816 0.85793 0.86765 B. 73852 


CQNSTaYt -21,17263 -26,12421 -17.20046 -18.73693 -19.12084 -14.34655 
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CLASSIFICATION'' MATRIX 


GROUP 

PERCENT 

NUMEEk 

OF CASES 

CLASSIFIED 

INTO GROLP - 




' .* * 

CORRECT 











hintwhet gfass 

CORN 

NON AG 

GRANSC-RG 

SOY 

SEAN 


... UNTkMET 

20. Q 

78 

165 

34 

12 

27 

74 ' 



GRASS 

76.7 

5 

23 

2 

0 

0 

a 



CORN 

11.1 

2 

5 

2 

0 

0 

9 



NON AG 

a. 

1 

2 

0 

0 

0 

3 



GRANSCRG 

11.9 

25 

26 

12 

2 

13 

31 



SOY BEAN 

71.9 

3 

3 

0 

0 

0 

15 



TCTAL 

22. 0 

1 1 A 

224 

50 

14 

40 

132 



JACKKKIFEO 

CLASS JFI 

CATIOJ1 



• 





GROUP 

PERCENT 

number 

OF CASES 

CLASSIFIED 

Into grc 

UP - 





CORRECT 











KINTKF 

ET GRASS 

CORN 

NON AG 

GRANSORG 

SOY 

bean 


fcINTNFET 

2 0.0 

76 

165 

34 

12 

27 

74 



C-SASS 

76.7 

5 

23 • 

2 

0 

0 

0 



CORK 

11.1 

2 

5 

2 

a 

O 

9 



NON AG 

0. 

1 

2 

0 

0 

0 

3 



GRANSCPG 

11.9 

25 

26 

12 

2 

13 

31 



SOY BEAN 

71. A 

3 

3 

0 

0 

0 

15 



TOTAL 

22.6 

114 

224 

50 

H 

40’ 

132 




summary" table 


5jg;p VARIAELE 

KCM E ER E NTERED REMOVED 

1 9 6£D2 


F VALUE TO NUMSt R CF 

ENTE R CR REMO VE VAR IABLES INCLUDED. 


U-STATISTIC 


12. 8769 


0.8962 


APPROXIMATE 

^-STAT ISTIC 

12.877 
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Percentage of Variation Between Groups Explained 

Eigenvalues 0,11335 

Percentage 100.0 

Canonical Correlations 

-0.31908 0.0 


V m A EJ- E C CCFFI C IE HTS FC” CANONICAL VARIABLES 


9_ 8 6 C 2 0. 1 <« 7 38 0.0 0 0 0,0. 

jJCNS UN T 5 ._\Z 09A -G.Q 0 0D0 


G£0UP_ CANONICAL. VA EIA ELES EVAL UATE D AT GROUP MEAN S 

KINTHHET -3.0SAE6~ " 0,0003*0 

&FASS -C. 8A5'? 9 O.OOQC3 ' 

CCFrfJ 0,57960 -0. 00000 

N C N_A G C..JLC? A S -0.003 00 ' 

GKANSORG 0. 24382 -O.OOGGQ 

- SOY BEAN 1.1 1999 -0.000 00 
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GROUP 

Mean 

Coordinates 

Symbols 
for Cases 

Symbols 
for Means 

Winter wheat 

-0.09 

0.0 

A 

1 

Grass 

-0.85 

0.0 

B 

2 

Corn 

0.58 

0.0 

C 

3 

Non-agriculture 

0.31 

0.0 

D 

4 

Grain sorghum 

0.24 

0.0 

E 

5 

Soybeam 

1.12 

‘ 0.0 

F 

6 
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DD2-9 


OVERLAP OF 

DIFFLUENT 

' croup s"'is~'lNCrcATr o' aV* 







3.75 

4 









4 



• 









a 



• 









• 



a 









• 



• 









• 


3.00 

4 









4 



• 









• 



• 









• 



• 

a 









A 

• 


2.25 

4 









+ 



a 









a 

C 


• 









a 

A 


• 









• 

H 


a 









• 

0 

._.i.so._ 

4 









4 

N 


• 









• 

I 


a 










C 


a 









• 

A 


a 









a 

. L 

. 750 

4 









4 

V 


a 









* 

A 


• 









• 

R 


a 









a 

I 

0.00 

4 




2 

1 54 3 6 




4 

A 

0 


a 




- 






L 


a 









• 

P 


« 









a 


750 

4 









4 

2 


a 









a 



a 



♦ 









a 









a 


-1.50 

4 









4 


-2.25 ♦ 


-3..0D 


,4.5,_. 3., 5 -2.5 .-lj.5 

-4,0 -3.0 -2. C -1.6 


• . » + • « 

.-.50 


. +. 

l5.0 


.. 4 , 

1,5 2_.5„ 

l.C 2.0 


_3_.5 4»_5 

4.0 


0.0 


3.0 


CANONICAL VARIABLE 



APPENDIX E 

Finney County LACIE Intensive Study Site 
Computer compatible tape coordinates 

FR 255 LR 400 

FC 180 LC 395 


20 Bands of ERTS data from 5 dates: 


ERTS Observation ID's 

1456-16551 

1636-16460 

1654-16453 

1672-16450 

1708-16435 


Date 

Oct. 23, 1973 
Apr, 20, 1974 
May 8, 1974 
May 26, 1974 
July 1, 1974 


Rotation and distortion parameters for ground truth bands to overlay ERTS bands. 

+ 16.2° Rotation 

.116 pel/pel vertical stretch at upper left 
.05714 pel/pel horizontal stretch at upper left 
Soil types taken from map of Finney County reconnaissance soil conservation 
survey from Soil Conservation Service, Washington, D. C. 1947. 

Crop types were identified from landuse data collected by ASCS, June, 1974, 
prepared by FSO, Cartographic Laboratory Earth Observation Division, 

S & AD JSC/NASA, Houston, Texas, September, 1974. 
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APPENDIX F 

Ellis County LACIE Intensive Study Site 
Computer compatible tape coordinates 


20 Bands of ERTS data From 4 dates: 


ERTS Observation ID's 

1455-16432 

1689-16382 

1672-16444 

1726-16425 


Dates 

Oct. 21, 1973 
Mar. 24, 1974 
May 26, 1974 
July 19, 1974 


Rotation and distortion parameters for ground truth bands to overlay ERTS bands. 


Soil types taken from map of Ellis County reconnaissance soil conservation 
survey from Soil Conservation Service, Washington, D. C. 1947. 

Crop types were identified from ianduse data collected by ASC5, June, 1974, 
prepared by FSO, Cartographic Laboratory Earth Observation Division, 

S & AD JSC/NASA, Houston, Texas, September, 1974. 


F-l 



